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PREFACE. 



Before 'giwng to the profession the results of some yeara' 
careful study and cspcrience of the various forms of rupture, 
and of the possibility of curiug permanently a deformity so 
common and so disabling, I have fully felt the importance of 
a sufficient lapse of time, or duration, as a test of the reality 
of the cure. 

Cliiefly for this reason, and partly to enable me to make 
such modifications of my original method as might simplify 
and render more effective the steps of the operation, I have 
hitherto deferred this publication, preferring rather to answer 
privately, as far as I coidd possibly do so, the numerous appli- 
cationa I have had, both from the provinces and from abroad, 
for descriptions of my latest plana. 

Having been honoured by the award of the Jacksonian 
prize for 1861, of the Royal College of Surgeons, London, for " 
my Essay on "The best Method of effecting a Radical Cure of 
Inguinal Hernia," I feel it now incumbent upon me to embody 
the contents of that essay in the present publication. Much 
of the following pages has been added to the original essay. 

The anatomical descriptions have been extended, with a view 
to the better comprehension of the parts eoneemed in an i 
operation difficult to be understood by those who have not an 
every-day familiarity with the stmeturea involved. 

The section on the use of 'iVusses has been also amplified ; 
the description of a new truss, without actual inspection of the 
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Bpecimciia which accompanied the essay, requiriug more mintri 
nesB, and involving a consideration of the action of trusses 
generally, in preventing or promoting a radical curCj both with 
and without an operation. 

That part of the work wMch treats of Femoral and Umhi- 
Ucal Rupture has been added entire to the original essay. The 
former subject enables nic to make public an operation which 
I have been in the habit for some years of showing on the 
dead subject to the pupils of King's College, but which, for 
reasons given in the text, I have not yet performed upon the 
living body ; and also a descrii)tion of a truss which I have 
employed with a view of promoting, in small cases, a radical 
cure by pressure at the most effective point. Under the head 
of Umbilical Rupture I have given for the first time to the 
public, an operation which I have performed with very good 
results, both aa regards the absence of serious symptoms in 
the after progress of the cases, and their ultimate result. 
Upon the principles laid down in the text, I have devised a 
tniss, or compress, for umbihcal protrusion, which is herein 
figured and published for the first time. It is probably right 
to state here, that the drawings from which the illustra- 
tions are taken are all original, and made by the author from 
actual dissections, operations, and instruments. 

It is not, in the present treatise, contemplated to include 
the whole of the points coxuiccted with the diagnosis and treat- 
ment of the various kinda of hernia, nor to attempt a substitute 
for the valuable and compendious works of Sir A. Cooper and 
Mr. Lawrence upon this subject, but simply to take such 
points as it is important to consider in effecting a radical cure. 

Centuries of experience of the futility of proposed plans for 
curing rupture have had the effect of producing an excusable 
hesitation and doubt in the profession as to the reality and 
permanence of the ciu-cs produced. 



PREFACE. 

The liberality of my colleagues, the senior surgeons of 
King's College Hospital, has enabled me publicly to test my i 
various methods in moat of the cases given in the Appendix ; 
and from time to time to exliibit in the theatre of that institn- 
tion the couditiou of many of the patients, at periods of time 
after the operation varying from six months to five years. 
In many cases, the additional test of heavy labour has been 
applied for more than a year, without truss or any support what- 
ever. Six of the cases given in the Appendix to this volujue 
were publicly exhibited at the meeting of the Medico- Chirur- 
gical Society, in February, 1860. In all the cases I have been 
at much pains to ascertain, as far as circumstances would 
allow, the condition of the patients up to the present time. 

To numerous friends, whose generous sympathy for the 
advancement of surgical science has led them to second my 
efforts in a direction considered by many as hopeless, and in 
which, but for such support, I should have found it impossihie i 
to proceed, my best thanks are here siucerely tendered. 



i, MoNTiOue Stiiket, Russell Sijuai 
Jpril, 1803. 
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ON RUPTURE. 



INTEODUCTION. 



Long before the present time, tlic radical ciire of hernial pro- 
trusions has occupied the attciition of surgical miiidsoftbc 
highest order. Both iu aneient and mediteval times, operations 
were done in great variety with a view to remedy what was 
then, as now, a very common failing of the powers of Nature 
in fulfilling the destiny of man to l.ihour. The fatality attend- 
ing some, and the inutility and inconvenient results of more of 
these oiierations, together with the improvement and extensive 
employ m out of a most useful palliative — the truss — have 
brought about a very general conviction, shared in by the most 
trustworthy authorities, of the folly and uselesancss, and, by 
some, of the recklessness even, of any attempt to cure a disease 
which had been attempted so often in vain. 

Rupture is not a disease directly or necessarily fatal, and, by 
eare and the use of a truHS, may be reduced to the category of 
a simple inconvenience. It is not, therefore, justifiable to 
induce a patient to undergo an operation which may cause 
pain, and even endanger life, in the uncertain hope of a per- 
manent cure. 

Such is the position held by some eminent in tlie professi 
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to be the judgment of m<!<li(;al etliica. Some would not CTCn ' 
allow of 8ucli an operation being classed nmong the "opera- 
tions (Ic complaisance," upon which the surgeon may permit 
his patient, after having the case fairly stated, to jndge for 
himself, but would heartily dissuade liis patient from the step. 

Like many other diseases which the profcssiou has pronounced 
incurable, it has been the fate of niptures to fall into the handa 
of unscrupulous men, who in every age have obtained a spurioua 
reputation for curing a disease which is not to be distinguished 
except by esporicnced surgeons from many others easily curable, 
and eonceruing which it is not in some cases easy to decide 
whether it be cured or no. Both one way and the otlicr the 
public have been repeatedly deceived, and professional men arc 
naturally placed in an attitude of suspicion towards all such 
attempts to remove the stigma of impotence which in too many 
instances is fixed upon their art. 

In these latter days of attention to the social sciences, the 
physical qualities of races and their deterioration are justly 
considered to be of paramount importance. Habits of active 
exertion and muscular training are encouraged with a ^-iew to 
military, scientific, mercantile, and colonizing capabilities. 
Doubtless, the frequency of nipturcs, frequent as they already 
are, will be thereby increased until the habit has inngorated 
more than one generation, and impressed its iufiuence upon 
their descendants. Thus has arisen an increasing demand for 
something to be done for ruptures leading to the revival of 
attempts, most of them futile, to cure this prevailing deformity. 
In America especially, where the frequency of rupture among 
the slave labourers has given a considerable money value to its 
cure, resuscitations of old operations, and a multiplicity of new 
methods have been practised, with, as far as I can learn, a want 
of success almost invariable. Many of them baring a pretty 
well marked stamp of recklessness, have added to the distaste 
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with which thinking men in this country \icv! the revival 
of attempts towards the radical ciire of ruptiire by operation. 

On reading over the opinions of modern writers on this 
subject, one cannot but be struck by the importance they 
attach to the supposed dangers of meddhng with the peritoneum 
and its offsets. Around this theory are grouped most of the 
objections made to operative interference. The theory alluded 
to seems to have been deduced from eipericnce of operations 
performed upon this membrane in a state of disease or inflam- 
mation, as in strangulated hernia, or of operations exposing it 
extensively to external influences. Hundreds of operations im- 
plicating the healthy iieritoiieum, both upon hernia; and under 
other circumstaneeB, ivithout bad results, have been overlooked 
or ignoied. Tliia prejudice is, I believe, at the bottom of most 
of the objections ; as it prei'ailed formerly against early opera- 
tion in cases of strangulated hernia. In the latter cases it 
seems to have generally given way, rendering it more easy to 
be dealt with in the former class. 

In a general way, inflammation of a parietal portion of the 
peritoneum has been confounded with that of the visceral layer, 
or general inflammation of the cavity near the important 
nervous centres. A secluded portion has been invested with 
the attributes of the whole ; a logical error not imeommon. A 
closer examination of the fatal cases of attempted radical cure 
will show that they have mostly succumbed, not to primary 
peritonitis, but to the results of burrowing of matter, pvEemia, 
or wounded bowel. The danger of peritonitis cannot, there- 
fore, be considered sufficient to deter the suigeon from endea- 
vouring to perfect our means of curing rupture- 
Having thus briefly alluded to the screens which obscure the 
view and cloud the jiidgment of the claims of hernia to a 
radical cure, wc may endeavour to ascertiun by the experience 
already obtained in what class of casea rupture should be placed 
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by the surgeon, considering wliat is best to be done for 1 
patient, and for onr common humanity. 

Rupture, especially iug^iiiuitl, is a (cry common disease, morel 
particularly in tliOBc classes of men who arc the baekbone tini 
support of nations — viz., the labouring, military, and naval 
classcB, the sons of adventure, exertion, and toil. The disease 
renders them incapable, for the most part totally, of the effec- 
tive performance of their duties, and may place tlieir lives in 
jeopardy under circumatauccs in which their greatest cflbrts arc 
required, and surgical help, generally, not available. This 
result has been found by experience not to be effectually 
guarded against by the use of trusses, which often fail just 
when most needed, or cause so much trouble and expense that 
tliey are discontinued as unproiitable. Military and poor-law 
records show liow frequently this is the case. 

Before wc can obtain a proper light from statistics upon this 
subject, we must compare the total number of deaths irom at- 
tempted ra4:lical cure with that from strangnlatiou and other 
fatal consequences of nipture, and the proijortions of each to 
the total number of heniia eases. This alone will show 
whether society at large is a gainer by the radical cure of 
rupture. 

In an iudividual case, upon the merits of which alone must 
the conscientious surgeon decide, it is futile to say^-but this 
patient may never have his hernia strangulated ; since it is 
easily answered — but also, he may have it strangulated. His 
habits, occupatiouj and position in life only exert their influence 
in rendering its occurrence more or less probable, not im- 
I)OBsible. In a moment of extraordinary exertion, this result 
may occur to any hernia patient, and he may die from it. 

Again, rupture is a very troublesome and incapacitating 
disease, rendering the patient's life uncomfortable, eomi>ara- 
tively useless for Ixxlily exertion, and not unfrequently mise- 
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rable, exixraing himaelf, and ofteu a family, if in the lower 
ranks of life, to the perils of destitution. It is from this 
point of view that we may most justly consider the value 
of an operation for a radical cure to the patient himscH 
aa regards its chances of auccess or failure in effecting its 
object. It 13 readily eouceded that it is most difficult to 
obtain reliable statements of the ultimate results of these 
operations. Some which have been ushered into notice with 
most favourable accounts of success have been found to be 
attended with almost universal failure in other hands. Upon 
this point, therefore, it is incumbent upon the surgeon to speak 
from jjcrsonal experience only, founded, as far as may be, upon 
eases openly treated in a public institution. 

In the Appendix to the present work ore inserted such cases 
only as have been operated on by the author himself, nearly 
all haviug had t)ic guarantee of public observation. The total 
result is, that out of the sixty cases there given, treated by 
various modifications of the same principle, there have been 
eleven failures, two doubtful, four partially suceessful, and one 
death &om pyaemia. 

If tliesc rcsiUts are compared with the statistics of operations 
which are now considered by most surgeons as good and safe 
operations, they will not be found to contrast unfavourably. 

Let us take varicose veins, haimorrlioids, stricture, prolapse 
of the uterus and rectum, as affording a class of diseases ad- 
mitting, like hernia, of both a palliative and radical system of 
treatment. Though but few of these are so severe a disability 
as a rupture, or bo often dangerous to the lil'e of the patient, 
yet thry arc now almost universally considered as fit sub- 
jects for operation with a view to a radical cure. Yet fatal 
casualties are not uncommon, while tailures are certainly as 
frequent. 

It is a question generally asked of the surgeon by his 
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patieut, " la the operatiou a safe and certaiii one?" 
answer will vary somewhat with the experience, and moi 
bably, with the individual cliaraotcr of the enrgcon, 

The most reasonable definition of a safe ojjcration seems t 
the author to be " an ojtcration which has no peculiar dangenfl 
arising from the situation of the jwirt, or the method of pro^l 
eedure, and which is not subject more than others to thoi 
accidental diseases which may occasionally follow any inta 
ference whatever with the surface of the body, such as erj 
pelas, tetanus, and pyjcmia. The results above given ■ 
entitle the oijeratious practised by the autlior to admission intfl 
this category. 

Nest, — is tlie proiwrtion of success to failure such aa to ofli 
to the patient chances of cure which will overbalance 1 
dangers and inconveniences of a rupture treated by a t 
more or less efScieut? 

In estimating this, it must be home iu mind that in almorti 
all of the cases called unsuccessfiil the patieut is in a bcttcvs 
condition than before the operation, inasmuch as a truss i 
rendered efliictive which had previously failed iu keeping up t 
rupture. In none of the cases has the condition of the patiei 
been rendered worse. 

Many of the failures have resulted from causes which haw 
led to various modificatious of the proceeding. Some of thea 
are better adapted for peaUiar forms of the disease, others f 
the more simple varieties. That which 1 have found mm 
generally applicable is the wire operation without compress, i 
given ill the text. The great majority of the eases have been 
followed by such residts as to afford great relief and satisfaction 
to the patient, and to raise the admiration of many experienced 
surgeons who have examined the patients from time to time. 

By the methods followed by the author, and described ta 
the fbUowing pages, we have the large percentage of forty-two 
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out of sixty succesafiil cases, i.e., cases in which the use of a 
truss may jisually, after a time, be dispensed with. 

Of other methods which have latterly been practised, both 
in this country and abroad, the author has bad experience only 
of the difficulty of obtaining accurate information as to their 
ultimate results. 

In the hands of all surgeous from whom he could obtain 
such information, the general results have been very discou- 
raging ; and he has himself not been able to meet with a single 
case in which the patient has been able Xo go without truss 
with absence of protrusion one year after the operation, while 
he has had occasion several times to operate after other methods 
have failed. 

It may be said that in an operation of this kind a certain 
tangible percentage of successful cases is absolutely necessary to 
induce patients to submit to the necessary inconvenience. The 
occasional occmTencc of a fatal case, though somewhat dia- 
oouraging, will, if the cause of death be not inherent in the 
nature of the operation, hardly constitute so formidable an 
objection as the chances of success being but slender. The 
numerous deaths from the use of chloroform but little affects 
its extensive employment, although its perils are well known to 
the public. The objection of a general want of success weighs 
very hea^-ily against nearly all these modem operations. 

The results of the cases appended to the following pages give 
both patients and surgeons ample encouragement to an extended 
trial of these methods of operatijjg, and appear to tlie author to 
justify the inference that his operation for inguinal hernia is at 
the least as successful and as safe as any operation for the aire 
of prolapsed viscera, or that for varicose veins. Applied as it 
is to a deformity, more common, more dangerous to life, and 
more disabling, and affecting a class of persona to whom bodily 
strength and activity is of more vital importance to themselves 
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and the country at large, it must be acknowledged that with 
an eqnal ciak we have in this operation a greater power for 
good. i 

Again, the question ariecs : — In what kind of hernia, and in j 
what class of persons, is an operation most dcnirahlc ? I 

In old people, whose deelining »ntal jrowcrs render them Icbb J 
capable of heavy labour or active eicrtion, and whose pursuits I 
are generally of a light kind, and in whom any operation be- I 
comes proportionably hazardous, a radical cure of hernia is leas I 
imperative. Such {protection aa a good truss can afford is, I 
except under peculiar circumstances, amply sufficient. After I 
sixty we may consider such an operation generally unadvisable. I 
Females have, with some exceptions, lighter occupations than 1 
men, and may be sufficiently guarded against strangulation by I 
a proper truss. They are, moreover, subject to the croml I 
variety ; which though liai)pily less common, I consider, for I 
reasons hereinafter given, lees fitted for operative iiitci-fereiice I 
than inguinal. Except in market-women, milk-women, and 1 
others carrying loads habitually, aud of a proper age, or in ' 
cases of inguinal hernia affecting the female sex, an operation 
is unadvisable. Inguinal hernia in females, however, may be 
more easily dealt with even than in males, on aeeoimt of the 1 
absence of the spermatic cord aud the complications which it 1 
involves. I 

In inguinal hernia affecting the young and able-bodied, who 
may at any time be called upon for such exertion as may en- 
danger strangulation, a means of radical cure is a boon not | 
lightly to be discarded ; aud as this is far more frequent than 
any other variety, indeed than all others put together, this 
desideratum is proportionately valuable. 

Congenital hernia and the bcmia of children are by many 
considered as perfectly curable by the pressure of a truss ; but 
how common is it to find, even in these days of perfected troBsea, 
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a congenital Iiemift in an atlult. The tUfficulties of adjustment, 
of constant and eS'ective application, from the frequency of ex- 
coriation and abscesses, and of the supply of worn-out trusses 
among the poor, are almost insuperable, and in most cases prevent 
a cure. A simple, easy, and almost painless method of closing 
the inguinal canal in a child, totally &ec fi'om danger, has 
surely as great a recommendation to the surgeon as the opera- 
tions for hare-lip and club-foot, and is much more frequently 
required. Such an operation will be found described in the 
following pages, with cases in the Appendix. The results are so 
eucotiraging as to give a certainty and celerity to the process 
of cure, with wliich the tedious process by the pressure of ft 
truss alone can by no means be compared. 

To inguinal hernia and its varieties, then, is due the chief 
consideration with a view to a radical cure. 

The presence of the spermatic cord, and the propriety of 
prcser\*ing intact the functions of the testicle, present the chief 
difficulties which beset the surgeon in effecting this end satis- 
factorily. The dangers will be easily avoided by surgical tact 
and anatomical skill. 

The less frequency of crural and umbilical hernia renders 
them of less importance in a social point of view. 

To the former, therefore, the chief part of the following 
treatise is devoted. Of the rarer forms of rupture, the experi- 
ence of the author lias not justified any especial mention. 
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INGUINAL HERNIA. 



THE ANATOMY OF TRE PARTS CONCERNED IN INGU 
HERNIA. 

It will be usehil in this place to call attention to ouch par- 
ticulars in the anatomy of inguinal hernia as are concerned in 
the operations about to be described, and necessary to be kept in 
^■iew in oonsidering the causes and treatment of the displacement. 
An inspection of the surface of the groin before tlie removal 
of the skill will bring to notice externally a hard, bony pro- I 
jection. This is the anterior termination of the upper border 1 
or crest of the ilium or haunch-bone, and is called tlic anterior I 
superior iliac spine. From this point downwards and inwards 1 
is a hollow groove curving gently with the convexity downwards, 
indicating the union between the trunk and leg at Poupart's Hgit. 
ment, and tcnniuating internally near the genital organs at a 1 
slight eminence, composed chiefly of fat and covered with hair ii 
the adult, the niona veneris. To the lower aide of this may be 1 
felt another hard bony ridge, formed by the upper margin or crett 
of Ihe pubis or share-bone, Tliis presents, to a careful touch, a ( 
slight bony tubercle externally, projecting forwards, and called ' 
the spine of Ihe pubis. Below the groove, upon the front of the 
thigh, is a triangular hollow forming the lower region of the 
groin, and hereafter to be described in connexion with crural 
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rupture. Above is the riae or awell of the abdominal wall, pro- 
jecting forward iu a gentle curve. Close above the pubis, and 
a little external to the mons veneris, may be felt an opening in 
the deep Btructurcs. This is the superficial or external abdo- 
minal Hng, through which, in the male, emerges a soft cylin- 
drical cord-like maas, passing downward into the purse or 
scrotum to the testicle. This is the spermatic cord, containing 
the duct, vessels, and ner^'es of the testicle, which pass this way 
into the interior of the belly. 

Under the skin of the groin the superficial fascia is arranged 
more distinctly than usual in two layers, between which are 
placed the cutaneous vessels and lymphatics. The superficial 
layer contains a loosely connected fat, and is continuous with 
the corresponding fascia on the abdomen and thighs. Towards 
the median line it is more plentifiil and firm, and is composed 
of a greater proportion of fibrous tissue, contributing to make 
up the cushion of the mons veneris (Figs. 1 and 6, a). 

The deep layer contains little or no fat, and consists of a 
very tough and elastic areolar tissue, with large and moveable 
spaces of a shiny bursal or synovial appearance. It is closely 
attached to Pouparf s ligament to the front of the pubis, and to 
the iliac crest. Upon its elastic extensibility chiefly depends 
the facile gliding motion of the skin over the subjacent aponeu- 
rosis. In a normal condition of the parts a puncture or spot 
in the sUin can be moved more ttan an inch in every direction 
(Figs. I and 6, b). 

Both layers of fascia may be observed to pass down into the 
scrotum, surrounding the spermatic cord with a distinct tubular 
investment, within which it can be felt to move fitiely. This fascial 
tube is couTiected on the one hand with the mons veneris and 
investments of the penis, and on the other with the pubic spine 
and descending ramus. These connexions contribute to pre- 
vent any invagination of the posterior portion of the fascial tube 
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into the inguinal caual beyond a ccrtsiu extent ; their 

tion is consequently of some importance to tlic present subject. 

Between tbc layers of fascia arc placed the upper chaia of 
lymphatic glands, which transmit the ducts from the penis and 
scrotum. These arc arranged parallel with, and usually directly 
superficial to Poupart's ligament. (Fig. I, c). Supi)]ying them 
with blood, and crossing the grobi obliquely upwards and 
inwards over Fouparfs ligament, are three small branehes of' 
the common femoral artery. 

The outer of these, the atiperjicial circumflex iliac, la directed 
towards the superior iliac spine, alwut which it is distributed 
to the integuments {it). The central one — the superficial ep»- 
gastric, crosses the inguinal canal a little external to its middle^ 
8upplj*ing chiefly the glands, and is distributed to the integu* 
ments below the umbilicus (e), ITie inner one, tlie mpejjtciai 
external pudic, passes inwards and a little upwards to supply 
the mous veneris, and crosses the spermatic cord superficial^! 
aa it emerges from the external al)domiual ring (/). A fourUi' 
branch of the common fcmoralj the deep external pudtc, per- 
forates the fascia lata near the pubis, and crosses behind the, 
spermatic cord, a bttle below the pubic spine, to reach the back 
of the scrotum and root of the penis, ivhere it is distributed. 
In the operations for the cure of inguinal hernia, the only 
branches likely to be involved are the external pudic. They 
arc usually so small as to require no ligature if divided, and 
give no trouble. Occasionallyj however, one or other may be 
so enlarged as to give a considerable supply to tlie skiii on the 
dorsum of the penis. It may then be felt pulsating over the 
hernial tumour, and require a ligature if divided. 

At the root of the scrotum the subcutaneous fat suddenly 
ceases, and about an inch below the pubic spine is replaced by 
the imstripcd muscular fibres composing the dartoe, which 
completely lines the scrotal bag, miuglcd with a very tough. 
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elastic, and vaaculai- areolar tissue. A vertical aeptum of tiic 
same tisaue forms a partition in the mediiui Hue separating the 
testes. In the scrotum the layers of fascia are readily sepa- 
rated from the skin, the thiu handle of a small scalpel being 
sufficient to detach almost any extent of faacia. 

Fio. 1. 




SuperScial disscclioii of llio inguinal and crural regioDs. 



Below the level of the iliac crests the abdominal wall is 
made up of layers of muscnlar and aponeurotic structures. 
Most superficial is the strong tendon of the external oblique, 
the fibres of which ciurve downwards and inwards towards the 
pubis and median line, where they contribute with the other 
tendons to form a vertical line of union with those of the op- 
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poaite side — tlie /ijicti alba. Externally, towards the tliigh, 
6brcx become thicker and more obliqnc, blending with tlie 
fascia lata, and with the deeper fascia to form the crural arch 
or Poiifiarl's ligament (g). This strong band of fibres is ar- 
ranged archwise between the anterior superior Diac spine and 
spine of the puliis, to which two hony projections it is 6nn^._ 
attached. It bas a alight convexity tending downw: 
outwanls, and backwards, so as to form the hollow of tit 
groin. Extension and alxluction of the leg renders it ten« 
by traction on the fascia lata, and through it comprceeiDti is mac 
upon the inguinal and crural rings by this position of the leg. I 

TIic fibres of the aponeurosis are bound firmly together byij 
thin, closely adhering layer of tough areolar tissne, wliich mq 
be traced upwards to the fascia immediately investing the n 
cular fibres, and downwards into a fascia presently to be i 
scribed as the inlercolumnar (A). Openings of various sizes giin( 
passage to vessels and nerves lying in the abdominal wall, 
larger and more important opening of B similar kind forms i 
external abdominal ring (i). 

Immediately behind the aponeurosis of the external oblique 
ore placed the internal oblique (Fig. 2, b) and transversalis (c) 
muselcB with their conjouied tendon. Their muscular fibres lie 
externally, both taking origin from Poupart's ligament {a), the 
former extending down further and covering the latter, one 
occupying the outer two-thirds, and the other the outer third of 
the whole extent of the crural arch. Internally is placed their 
united or conjoined tendon (d), passing in front of the rectus 
and pyramidalis muscles to tlie linea alha and pubis. Tlie 
rectus muscle (e) spreads out over the hyitogastric region, and 
offers an effectual bar to hernial protrusion at this place. To- 
wards the median line it closes up with its fellow muscle, 
separated only by the linea alba. Close to the pubis, the small 
pyramidalis muscle arising from the crest of that bone, and in- 
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serted into the linca alba for aljout two-and-a-half inclies, 
renders tense tlie latter structure, and aaaists in closing the ab- 
dominal wall in front of the rectus tendon. 

Posterior to all these, and lining the tranarersalis muscle and 
conjoined tendon, to which it is very closely adherent, is the 
trattaversalis fascia (Figa, 2 and 3 /). Internally, this fascia 
passes behind the rectus to the linea alba, forming with the 
subperitoneal tissue the only posterior covering of the muscle at 
its lower fourth, and continuous above with tlie posterior layer 
of the split tendon of the internal oblique which completes the 
sheath at the middle and upper parts of the abdomen. Exter- 
nally, the fascia ia continued downward helow the edge of its 
muscle to be firmly attached to the deep surface of Poupart's 
ligament and to the fascia iliaca, and to form the internal ab- 
dominal ring and the anterior part of the crural sheath. At 
this part it is much thicker than above, and is fiirther 
strengthened by scattered fibres derived from the tendon of the 
traasversalia, forming an important barrier against direct hernial 
protrusion, and protecting the epigastric vessels which lie be- 
hind it, with the peritoneum and ohbteratcd hypogastric cord. 

The inguinal canal is an oblique passage through the layers 
of the abdominal muscles and fascia, varying from an inch and 
a half in the male, to two inches or more in the female. It is 
placed immediately above the inner half of Poupart's ligament. 
The superior or deep opening is situated about half or three- 
quarters of an inch above the centre of Poupart's ligament ; and 
the inferior or superficial opening, immediately above the pubic 

I spine into which that ligament is attached internally. These 
openings are called respectively the inlemal and external abdo- 
minal rings. 
The internal or deep ring is an oval opening in the fascia 
transversalis, with its long diameter directed upwards and a 
little inwards (Pig. 3, a). Its inner and lower margins are 
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tolerably sliaqily defined when viewed from tlie inner 
The outer and upper Ixirdcrs are lees prominent, from tlic 
obliquity of the aurfacc. From its margins is dcrivwl a thin 
funnel-shaped tube of areolar membrane, tbc/iwria propria vel 
infundibuJnrii, the deepest covering of the Bpcrmiitic cord. 

The external or tujierjicial ring is an oblique triau^ilar slit 
or opening between the fibre* of the external oliliquc nponeti- 
rosis. The base of the triangle is plaeed above the outer half 
of the pubic crest, the superior angle is directed upwards aitd 
outwards (Fig. 1, i). A line bisecting the triangle wonld t>c 
placed rather more vertical than I'oiipart's ligament. Tlie siden 
of the ulit are arranged in two bands cidled pillars of the riug, 
the inner of which is also Bujierior, and the outer, inferior, from 
the obliquity of the opening. Croasing from one to the 
pUlar in front of the ring, anil continuous with the '. 
before mentioned as closely iuvcsting the apoucuroeis, is a 
rably strong layer of closely woven tissue called the i 
columnar fascia (A). At the up{H;r part of the ring are den 
loped in it strong bands of fibres, which, connected estc 
with the outer half of Poupart's ligament, arch transversely 
over the opening in curves Laving the convexity downwards and 
outwards, and which, separating from each other as they i>a8s 
inwards, become finally directed upwards, and are lost in the 
aponeurosis near the liuea alba (A). These bands have received 
the name of the arcifurm fibres. At the lower part of the 
ring the intcrcolumnar fascia is prolonged downwards over the 
cord into a tubular investment which has been named the 
fascia spermatica externa (seen at t). To the yielding of the 
intcrcolumnar fibres it is that dilatation of the external ring by 
a hernial protnision is chiefly owing. When deprived by close 
dissecting of this invcBtmcnt, the pillars of the ring arc fairly 
exposed. The internal pillar is flat and riband-shaped, and 
composed of parallel fibres. A little way from the bonier of 
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the ring, at an oblique line passing downward and inward to 
the pubis, it becomes blended with the subjacent conjoined 
tendon of the internal oblique and transversalis muscles. It 
gives off many fibres into tlie tissue forming the moiia veneris 
(some of which join the suspensory ligament of the penis), and 
is implanted Ijelow upon the fi'out of tlic angle of the pubis 
and anterior ligament of the symphysis, at a little distance 
below the erest of that bone. 

The external pillar, triangular in shape, with the apex 
downward and implanted upon the pubic spine, is connected 
externally with Poupart's ligament, with the insertion of which 
it is so blended as to be identical, forming a rounded tendou 
very evident to the toucli. To form this tendon the fibres 
of the pillar converge to those of Poupart's ligament. The 
strength and width of this pillar vary much in different sub- 
jects, lu some it is thin and weak, and lost in Poupart's liga- 
ment at some distance from its attachment. Near its lower 
end, it is grooved above by the passage of the spermatic cord, 
which crosses it obliquely just above and external to the pubic 
apine. The presence of a hernia tends to evert the border of 
the pillar, and to diminish its width. 

Placed immediately behind the aponeurosis forming the 
outer pillar at the upper third of the inguinal canal, are the 
lower muscular fibres of the internal oblique, arching over tlic 
cord obliquely and covering the internal abdominal ring 
(Fig. 2, i), In well-developed subjects, the lower part of this 
muscle is thicker and more bulky than the upper, and often 
separated from the rest by a distinct cellular interval, below 
which it is strengthened to resist protrusion through the in- 
ternal ring. 

Passing downwards from behind it, and blended more or 
less both with it and the transversabs muscles, are the muscular 
fibres of the cremaster (Fig. 2, A). These are attached ex- 
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tcrnaJly to the lower tliirtt or more of Poupnrt'8 ligament, I 
(Jownwanl tbrowgli tlio external ring, anil fiimi dirtincl bnn- 
or looi>« over the conl in llic scrotum. The bulk of the tnoi 
cnlar fibre* lie on the outside of the conl uiwn Poupi 
ligament ; the lower becranc lost on the tunica vaginalis ; I 




H upi)cr re-cutcr the external ring, and become implanted npou 

I the co?ijoiiic(l tendon ; while the middle set of loops become lost 

I in the faneial tube which eoimcets the different bundles to- 

gtrther into & contiiiuouH layer called the cremasteric fascia. 

'Hiis investment of the spermatic cnrd lies lietween the jntcr- 
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, and forms the chief thick- 
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' coIumDar fascia and fascia propria, : 
ness of tlic deeper coverings of the cord. 

Lying upon the fibres of the internal oblique and cremaster 
muscles is seen the termination of a small nerve, the ilio-in- 
ffuinal, a branch of the first nerve of the lumbar plexus. This 
nerve, after perforating the deeper muscular fibres near the 
iliac Bpijie, pierces the intereolumnar fascia at the lower part of 
the external ring (at i, Fig. 1), and is distributed upon the 
upper and inner part of the thigh and adjacent scrotum. Tlic 
accidental inclosure of this nerve in the ligature for the cure of 
hernia occasionally causes pain aJong the iliac crest, wliicli 
may give rise to nafounded apprehensions of mischief. 

The structures just described make up the anterior wall or 
boundary of the inguinal canal, — intervening between it and the 
integuments. 

The posterior wall or boundary ia formed by three layers of 
fibrous and areolar tissue intervening between the spermatic 
cord and the peritoneal structnreB, 

The deepest and most extensive of these is the before- 
mentioned fascia Iransversa/is (Figs. 2 and 3 J). Thin and 
TinimiKirtant at the upper part of the abdominal wall, where it 
lines the trausveraalis muscle, towards the groin it becomes 
much thicker and denser by the addition of fibres from the 
tendon of the transversal is, and is connected closely with the 
deep surface of Poupart's ligament, with the iliac fascia, and 
with the outer border and deep surface of the conjoined tendon. 
Here it forma the oval opening of the internal abdominal ring, 
and gives off over the cord, the fimnel-shapcd investment called 
the fascia propria or iifundibular fascia {Fig. 2, i). This 
fascia covers and obscures in front the edges of the ring from 
which it springs, and the spermatic cord, which it invests as it 
passes through the ring. The best riew of the ring and the 
derivation of the fascia is consequently to be obtained from 
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1 to present a prolongatia 
I glove from tlic hand i 



within, where the fascia will be s 
similar to that of the finger of a 
^See Fig 8, /). 

The connexion of the fascia transversalis with Poupi 
ligament forms a groove fur the lodgmoiit of the 8])cnniil 
eord. This groove is deepest above, opposite to the intcnuil rilti 
at which poiut the finger of the oitcrator, invagiuntiiig the » 
fascia, can be placed easily between the cord ahove, at the iq 
tcrnal ring, and Poupart's ligament, below. The groove 1 
cornea shallower downward, and terminates upon the cxtc 
pillar itself near the pubic spine. 

The union of this fascia transversalis witJi the iliac 
around the iliae vessels, forms the cniral xheath to be here 
described in relation to crural hernia. It covers and pre 
the external iliac vessels and their epigastric and circamflea 
iliac brandies, all of which be behind it. 

In the operations for inguinal hernia hereafter described, ; 
is of great consequence to recognise the fascia transversalis i 
the above important relations and functions, as affording 
guide to the finger and a protection to the vessels and j 
toneum. 

Placed in front of, and blended with, the last fascia at th 
inner two-thirds of the posterior wall, is the conjoined ten 
of the internal oblique and transversalis muscles (Fig. 2, a 
At its upper border the tendon is connected with the muscula] 
fibres of the transversalis, which terminate iu it about I 
inches above the pubis. Upon its anterior surface are i 
planted the fibres of the internal oblique, wbich, continued lowerl 
down than those of the former muscle, are attached in bundles, ail 
varying distances from_the liuca alba, forming an oblique line of ■ 
attachment downwards and inwards. Below these are inserted, I 
by a cellular attachment, a few of the fibres of the crcmaster J 
muscle at their inner extremities, after passing iu loops over! 
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the cord and tlirough tlie superficial ring (A). From the line 
of attachment of the internal oblique muscular fibres inwards, 
the tendon is much thicker and stronger. Externally, the 
tendon is thin and its fibres are scattered, becoming appa- 
rently lost ill the fascia transverealis. Internally, it passes 
in front of the rectus and pyramidalis to the linea all)a, blend- 
ing with the aponeurosis of the internal pillar of the outer 
ring, and with the triangular tendon. Below, it is connected 
firmly with Gimbcruat's and Poupart's ligaments, with which it 
is implanted into the pectineal line and spine of the pubis. 

Directly opposite to the external abdominal ring, this tendon 
is strengthened and much thickened by the superposition of a 
triangnlar layer of fibrous tissue passing across the linea alba 
Irom the external oblique aponeurosis of the opposite side. 
These fibres, after decussating with those of the internal 
I pillar, pass outwards and downwards to the pubic symphysis, 
crest and spine, and sometimes as far as the pectineal line, where 
they are implanted with those of the conjoined tendon. This 
structure is best named the Iriangular aponeurosis (fig. 2,^). It 
I is more conspicuous in some subjects than in otlicrs, and usually 
I more in females than in males, especially those who have borne 
children. In some it is so much blended with the conjoined 
tendon as to be almost indistinguishable, except by a percep- 
tible thickening. It contributes an important aid in resisting 
a direct protrusion through the external abdominal ring at the 
outer edge of the rectus. 

The conjoined tendon and its associated structures may be 
raised from the deeper tissues, and its obscured external border 
rendered salient and perceptible to the touch, by passing the 
finger along the inguinal canal, and raising forwards tlic lower 
fibres of the internal oblique muscle upon it. The edge of the 
tendon will then be felt on the inner side of the finger. 
^h The superior boundary of the canal is formed by the appo- 
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sition of the several layers of muscles and fascise^ between 
wMcli the canal is placed. Crossing obliquely from its attach- 
ment to Foupart's ligament in front of the canal to its inser* 
tion upon the conjoined tendon^ and arching over the middle 
of the canal in the manner of a skew-bridge^ is the lower 
border of the internal oblique muscle (&)• This peculiar 
obliquity is such^ that the finger of the surgeon inserted along 
the inguinal canal when dilated by a hernia^ passes behind the 
muscle at the upper part^ but in front of its tendon at the 
lower part of the inguinal tract. Its position would thus limit 
the upward dilatation or rise of a hernial tumour^ which it would 
at the same time closely embrace on the upper and anterior 
aspects. 

The inferior boundary of the canal is formed chiefly by 
Foupart's ligament^ along its inner half^ and partly by the 
attachment of the &scia transversalis^ conjoined tendon^ and 
triangular aponeurosis to its deep surface^ forming together a 
deep groove which lodges the spermatic cord^ and which ter- 
minates below upon the external pillar of the superficial ring. 

Bounding the inguinal canal at its upper and outer ex- 
tremity^ and indicating the position of the internal ring^ not 
otherwise readily distinguished from without^ is the lower 
border of the transversaltB muscle {c), passing horizontally to 
be connected with the conjoined tendon. In some cases this 
muscle does not descend so low as the ring^ a condition usually 
accompanied by a similar want of development of the internal 
oblique^ and indicating a hernial predisposition. 

The inferior termination of the canal is indicated on its 
deeper aspect by the edge of the tendon of the rectus abdominis 
muscle, lying behind the conjoined tendon and internal pillar 
of the outer ring. A close inspection of this muscle will show 
that its origin from the pubis is arranged into two tendinous 
portions connected by areolar tissue. The inner one is more 
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bulky, and more or less intermixed with nmaculur fibres, and 
arises from the superior ligament and fibro- cartilage of the 
pubic symphysis; the outer one is thin, entirely tcudinoua, 
connected by its thin outer border witli the faaeia transvcrsalis, 
and implanted below into the pubic crest (see Figs. 2 and 3 t). 
Above the tendon, the belly of the rectus muscle in well formed 
subjects curves boldly outwards aud upwards towards the 
false ribs. In hernial stibjects it may be distinctly felt from 
the inguinal canal, aud in many, the finger may be pushed 
completely behind it, while eontractmg, without rupture of 
tissue. 

If the peritoneal cavity he opened by a transverse incision 
from one iliac spine to the other, joined by a vertical oue down 
to the pu)>is symphysis, on the bowels being drawn aside, the 
serous pouch in the groin will be seen to present a dimple op- 
posite to the internal ring, where, upon close inspection, faint 
traces of a cicatrix may be observed, indicating the closure of 
the canai of Nuck or vaginal prolongation of the peritoneum, 
after the descent of the testis. Below it is a smooth line, in- 
dicating the position of Poupart's ligament and separating it from 
the depression over the crural ring still fiirther down. To the 
inner side, the serous membrane is slightly raised in a line di- 
rected upwards and inwards, by the epigastric vessels. Ou the 
other side of this line another slight depression is seen, which 
is bounded internally by a still more prominent ridge, also 
directed upwards, inwards, and forwards. This latter ridge is 
caused by the obliterated cord of the hypogastric artery, the um- 
hilical branch of the internal iliac in the fostus (Fig. 3 i). This, 
after curving forward along the side of the bladder, ascends above 
the fundus of that viscus, and contributes to form the border 
of its superior false ligamtnt. The chief portion of this latter 
compound structure is made up of a very loose fold of peri- 
toneum of a triangular shape, having its base at the bladder 
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and itti apex at tlie umbilicus, and contaiiiiiig in the median M 
line the remains of the obliterated urachns, and a quantity otm 
very loose areolar tissue and int. Its office is to form an in*-fl 
vestment to the fundus of the bladder, when so much distended M 
as to rise out of the i>etvis. I 

On raising the peritoneum, its superficial surface is seen to I 
l>e connected to the fascia transvcrsalis in the groin by a very I 
lax and plentiful areolar tissue containing much yellowish &t, I 
which, on being seen against the greyish blue of the serous I 
membrane and viscera, obtains usually a tinge of greenish I 
grey. This has received the .name of the subperitoneal fascia. I 
It ia especially plentiful in tlie superior ligament of the bladder I 
and behind the conjoined tendon, less so on the outer parts of 1 
the groin. In the former situation it permits the finger to be 1 
passed easily betweeu the conjoined tendon and the peritoneum. I 
It is here joined by a deep luycr from the fascia trans vcrsalis, I 
with which it forms the posterior part of the sheath of the I 
rectus at this jioint. I 

Lying in this fascia, behind the fascia transversal is, and in- I 
ternal to the internal ring, passes the epti/astric artery on ita | 
way upwards and inwards to the sheath of the rectus. I 

The external iliac artery (a), of which it is a branch, ia 1 
placed a little external to and about an inch below the interna] 
abdominal ring, upon the border of the psoas muscle, along the I 
aide of the pelvic brim. The vein is to the inner side and a 1 
little below ita level. They are covered by a sheath, divided by I 
a septum, and derived from the subperitoneal fascia which binds 
them down to the fascia iliaca. Internal to them, and consi- 
derably below their level, are placed the glands which transmit 
the lymphatic ducts from the crural ring to the aortic chain I 
{Fig. 3, k). Lying upon the artery is the genital branch of 
the genitocrural nerve on its way to join the yiermatic cord 
at the internal abdominal riijg ; and crossing superficial to it, is 
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the vein of the circumiJes iliac branch passiug inwards, and the 
vas deferens directed upwards and outwards, on its way firom 
the pelvis to the internal abdominal ring (g). 

Close above Pouparfs ligament the artery gives off two 
considerable branches, the deep circumflex iliac outwards and 
upwards, and the deep epit/aslric upwards and inwards. 
Fig. 3, 




Itisaeclian of the purls of inguioal and crjrul licrnia from ihe deep or 
interuul surface, tlio pcritoneuin and lis fascia removed. 

The former, rather the larger of the two, lies behind the 
iliac fascia along the deep surface of Pouparfc's ligament, passing 
towards the iliae creat, above which it anastomoses with the 
kunbar and gluteal arteries (Fig. 4, d). A considerable branch 
often passes upwards and inwards close to the outer side of the 
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internal ring between the intenml oblique and transvcrs 
muscles, to auaHtoinoec freely vitli the epigastric and inte 
coetals. 

The epigastric artery, of the size of a small quill (Fig, 3, b)' 
{lasses across, behind Pouparf e ligament, between the internal 
abdominal and crural rings, to the lower and inner aide of the 
former, whence it ascends ohliquely upwards and inwards to- 
wards the sheath of the rectus, which it enters at the fuld of 
Dovglas (c), to be distributed to the muscle and to anastomoee 
freely with the terminal branch of the internal mammary. 
Like the circumflex iliac, it is accompanied by one and some- 
times two veins ; one is usually found to its inner side. The 
branches of the epigastric, when abnormally cnJai^ed, may be- 
come very important in relation to hernia of both kinds. 

1st. The pubic. — This is a branch to supply the symphysis 
pubis, and to anastomose with the obturator as it passes under 
the subpubic notch. This branch is very often enlarged so as 
to substitute the typical obturator from the internal iliac. It 
then constitutes a very important and dangerous relation to 
crural hernia. 2nd. The cremasteric, — given oif at the internal 
ring, perforates the fascia transversalis, and supplies the cre- 
m aster muscle, anastomosing freely with the spermatic. 
Occasionally I have found it enlarged, and supplying the place 
of the latter. Lastly, — there are suptrrficial, perforating the 
aponeurosis with the cutaneous brauelies of the intercostal 
nenes, and — internal and external branches of anastomosis with 
the intereostaU, the circumtlcx iliac, and the opposite and 
superficial arteries of the same name, 

The course of the epigastric artery, upwards and inwards 
towards the border of the rectus muscle, will be seen to form 
the external boundary of a triangular space formed between it 
and the border of the rectus tendon, which has fur its base 
below, the spine and pectineal line of the pubis and the attach- 
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ments of Poupart's and Gimbernat's ligaments to these points of 
bone. This triangle (Fig. 3, rf), which being particularly described 
by Hesselback, has been called by hia name, is filled up or 
cloacd in by the deeper wall of the inguinal canal, which is 
made up for a short space near the artery, externaUy, by the 
tranaversalis fascia only, — at the inner two-thirds, by the addi- 
tion of the conjoined tendon, — and at the inner third, by the 
additional superposition of the fibres of the triangular aponeu- 
rosis, which strengthen it superficially opposite to the external 
abdominal ring. Passing upwards and inwards, across the 
deeper surface of this space, is seen the obliterated cord of the 
hypogastric artery (t). This, enveloped in the outer border of 
the superior false ligament of the bladder, is placed a little 
outside the vertical centre of the conjoined tendon. About the 
inner half of this tendon, then, is in apposition behind to the 
superior false ligament of the bladder, when that viacus is 
moderately distended. 

The vaa deferens, or spermatic duct [g), after crossing the 
external iliac vessels on their inner side, makes a sharp curve 
round the epigastric vessels to enter, through the internal ring, 
the inguinal canal, where it lies to the inner and back part of 
the cord. 

On its outer side are the spermatic plexus of veins with the 
artery and nerves (A) which, after crossing the psoas and iliacus 
muscles, enter the canal, lying external and superficial to the 
vas deferens. At the inner aspect of the internal ring itself 
may be seen a portion of the subperitoneal fascia (/), holding 
together the constituents of the cord, uniting them slenderly to 
the depressed cicatrix of the peritoneum, and connected with the 
margins of the internal ring. These margins will be seen to 
be more prominent internally aiid below, near the epigastric 
vessels and vas deferens, and to give off anteriorly the thin 
areolar infuudibulifonn prolongation over the cord. 
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Tlie apermatic cord effects its paasa^ tliroiigh the abdominal ■ 
walls in an oblique direction from above downwards, and &om 
without inwards. Tlie ini/umal canal thus formed is an . 
oblique valvular passage, with its upper end placed deeply and j 
externally at the intemul ring, and its lower suiwrficially and | 
iuternally at the external ring. Consequent upon this obliqad j 
course its anterior wall is thicker above than below, and itsfl 
posterior wall thicker below than above. Thus is formed 
true valve whicli, iu its normal condition, resists powerfully anyfl 
irregular protrusion of the abdominal contents. At the upper! 
part of the canal the cord is placed at the distance of half or I 
three-quarters of an uich above Pouparfs ligament ; but at thea 
loner end it lies directly upon that structure. Thus thai 
course of the cord through the canal is oblique iu a doubla I 
sense, viz., it is oblique from above downward and inwards, 
well as from the deeper to the more superficial parts. It ia 1 
doubly oblique, also, in reference to the axis of the canal Use^, 1 
as the canal is to the abdominal wall in which it lies. 

During its passage, it has obtained, at short intervals, a thin J 
covering from each of the layers of fascia and muscle which it I 
has traversed, viz., Ist, — from the fascia transvcrsolis at the 1 
borders of the internal ring ; 2nd, — a thicker layer, containing | 
the muscular loops of the crcmastcr, from the lower border of 1 
the internal oblique ajid transversalis muscles ; 3rd, — from tlio I 
intercolumnar fascia at the borders of the external abdominal | 
ring; and lastly, — a thick investment from the superficial I 
fascia. 

Inclosed in these coverings, the constituents of the cord 1 
itself, composed of the spermatic duet, vessels, and nerves, are | 
connected loosely together by cellular tissue formed of the I 
remains of the cattal of Nitck, which, in foetal life, connects the j 
peritoneum with the carity of the tunica vaginalis, and in I 
adult age can be dtstinguished in the areolar connexion of the j 
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cord with tlie digital impressioo and cicatrix on the iieritoncum 
at the internfd ring. 

The spermatic cord is freely moveable in the canal] and its 
constituents may generally be diatingulshcd, and sometimes 
considerably separated, by the finger, when pushed through 
the estemal ring. The vas deferens is known by its whipcord- 
like feel, lying internal and posterior to the vessels. In old 
hernia cases, tlie connexions of these different parts of the cord 
to the walls of the canal are usually looser, giving a greater 
mobility to the stmcture, and enabling the surgeon easily to 
turn thera aside with the finger. MTien the spermatic veins 
are varicose they are still more easily distinguished. This con- 
dition, also, often is present iu old ruptures. The anatomy of 
the parts concerned in inguinal rupture is more free from 
irregularities than in most other regions. Tlic arrangement 
of the epigastric vessels is not commonly found subject to 
variation, and they may always be calculated n^wn in their rela- 
tion to the deep inguinal ring, whatever be their origin from 
the parent trunk. The irregular origin of the obturator, de- 
scribed more particularly in the parts of crural hernia, does not 
affect the relations of the inguinal canal. A want of de- 
velopment of t)ie lower part of the internal oblique and its 
conjoined tendon, sometimes present, has been before re- 
ferred to. 
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CAD8KS AND PATHOLOOT OF INGUINAL nERNIA. 

Two thcoricB Iiavc been broached as to the cause of this com 
pluint; and as the adoption of one or other may influence the 
judgment as to the ciiraljility of the disease, it is necessary 
briefly to notice them in this place. One, which has received 
the support of Warton, Morgagiii, B rondel, Ricbter, and 
others, and which is now held by some surgeons, is, that the 
immediate cause, of inguinal hernia especially, is an abnormal 
elongation of the mesentery, permitting sucli an eitcnt of play 
to the IxiwcU as to allow of protnision through the openings of 
the groin, under the pressure of the abdominal muscles. The 
assumption is, that a mesentery of projtcr length woidd not 
allow any protrusion of the intestines through an opening in 
the aMominal wall at this point. 

Without recapitulating the able arguments in refutation of 
this opinion, from the eminent pens of Scarpa {Traill pratique 
dea Hemies), and of Samuel Cooper (Surt/ical Dirt.), and 
others, some facts may be mentioned which any anatomist may 
oliBcn-e, and which tend to support the conclusion of the first- 
named surgeon : " that the necessary elongation of the 
mesentery docs not precede the displacement of the intestine, 
hut is more probably simultaneous with it, and caused by the 
dragging of the already displaced bowel." 

Wlien tlic howcls are distended with food or air, the whole 
front wall of the abdomen is projected forwanl. Tlierc being 
no vacuum, and action and reaction being equal, the pressure 
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is equaily distributed over the wliole of the containing parieten. 
The diatenaiou of the bowel must stretch the mesentery to its 
utmost, one fold pushing another before it. If the sides be 
sound, and equally resisting, the whole of the flesible part of 
the abdominal walls yields equally to the pressure, and no 
hernia occurs ; but if one part be weak wliile another is re- 
sisting, it yields to the pressure at the time of its greatest 
force. This culminating poiut is produced by the action of 
the recti, and other abdominal muscles, antagonizing the dovni ■ 
ward force of the diaphragm and the inspiratory action of the 
lungs. The effect of this combination in producing protnision 
is seen in eases of wound of the abdominal wall passing into 
the peritoneum. Wherever may be the site of suoh a wound, 
protrusion of bowel invariably occurs, if the latter be in a state 
of distension. 

The moat likely, as well as the most frequent, place for the 
abdominal walls to yield before sucli pressure is at the sides of 
the recti muscles in the aponeurotic structures of the groin, 
especially when Nature has not suEBciently fortified the in- 
ternal abdominal ring. But often the umbilical opening -yields, 
especially in cliildren, being at that time less firmly closed. 
This opening is placed nearer to the point of attachment of 
the mesentery than those of the groin. In some cases the 
obturator opening, the vagina or the sciatic notch, are found to 
be the weak part, although these are placed much further from 
the root of the mesentery tlian the groins. 

The comparison of these facts leads to the induction that 
the vice is essentially in the containing walls, rather than in an 
elongated mesentery. 

We find in the dissecting-room that there is a great variety 
in the position of the attachment of the mesentery to the spine. 
It is oflen attached to the posterior part of the abdominal wall 
one or two vcrtebne lower than usual. 
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It is thoB very oommon to fiDd a gre&t part of the sn 
intestines Iving in the cavity of the true pclm, between the 
bladder and rectnm. This result may also be brought atxiut 
by a hypertrophy of tlie lirer, stomaeh, or spleen. And yet 
hernia is by no means more frequently associated with these 
conditions, because the abdominal walls may be efficiently rc- 
natiug at every point, and yield equably before the pressure. 
If the mesentery, then, be long enough to allow the small 
intestines to lie in the true pelvis, a fortiori, it is long enough 
to permit of protrusion at the groin, in ordinary cases. 

Again, the direction of the mesentery b towards the left 
side of the abdominal cai*ity, and the small intestines lie chiefly 
in (he left lumbar and iliac and hypogastric regions. On the 
left side, also, the mesentery is considerably longer than on the 
right, though its point of attachment is higher. If the suppo- 
sition in question were true, hernia should be more common on 
the left than on Uie right side, whereas the precisely opposite 
is the fact, 

In cases of hernia irreducible from strangulation or 
adhesion to the sac, post-mortem examination usually shows 
that the mesentery or omentum are dragged down with the 
bowel and pulled upon, by that adherent or strangulated part 
only, the rest of these membranes remaining of their normal 
length, and considerably shorter than the retained [wrtion. 

But perhaps the most conclusive argument of all is to be 
drawn from the fact that we find hernia to be most common, 
not in subjects with elongation of the mesentery, but in those 
with deficient or peculiar formation in those parts of the 
abdominal parictea in which the hernia moat commonly 
occun. 

It will be at once seen by the reader, that if hernia be pri- 
marily and principally owing to abnormal elongation of the 
mesentery, any attempt to cure it by closing up the opening. 
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and strengthening the aljdomiiml wall, must be futile, or result 
in a protrusion elsewhere. It is such a notion which has led 
to the popidar opinion that the cure of a hernia on one side 
will lead to its production ou the other. This argument has 
been sometimes urged against the use of a truss even on one 
side only. The real fact, however — as those who have seen 
the most hernia subjects will the most readily allow — is, that 
double rapture is as commonly found where no truss at all has 
been used — sueh as congenital eases ; or where, on the side first 
affected, the rupture has become irreducible, rendering the 
retaining power of the truss ineflcctive. 

This much, however, may be granted to the tlicory under 
eonsideration, that a general laxity of the intestinal attachments 
to the posterior wall of the alxlomen, coinciding with a similar 
condition of the abdominal walls themselves, will predispose in 
some measure to the production of a niptui-e. 

But, fortunately for the patient and the reputation of 
surgery, the main cause of the evil lies more within the reach 
of remedy. 

The most eminent authorities on this subject are unani- 
mous in support of the second theory alluded to,— ^that the chief 
cause of hernial protrusion lies in a deficiency in some part of 
the walls eontaiuing the intestines, As to the precise struc- 
ture in which the retaining power resides, there is again some 
difference of opinion. 

Some suppose that the parietal peritoneal layer, spread 
over the inner surface of the groin, is the most powerful agent 
for retaining the viscera opposite the tendinous openings. 

In a perfectly healthy subject, the peritoneum, as well as 
the other serous membranes, is more tough, elastic, and re- 
sisting than its thin, transparent appearance would at first sight 
indicate. At the internal abdominal ring there are evident 
traces of a eicatriz closing up the canal of Nuck. This, as 
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before seen, is closely attacliwi to the ina[^iii§ of the open 
the fascia transvcrealis, and continiiotis with the tissue vhicli 
binds together the eteiaeuU of the conl. It miist evidently afford 
considerable resi§tancc to a. protnision, aided as it is by the 
slippery smoothness of the serous surface upon whicli the in- 
testuial pressure slides. A sense of something giving way, 
which is eiperienced ou the first occurrence of many raptares, 
is probably due to yielding of this resistance coinciding with k 
forcible dilatation of the internal ring. Sometimes sueli yield- 
ing may be due to a degeneration of the cicatrix : such com- 
paratively adventitious tissues are usually the first to de- 
generate. Wlien a pouch is once fairly formed, the process of 
dilatation begins ; such a pouch, however, eanuot be fonned until 
the internal ring is more or less dilated. Until a rim be 
formed round the sac, the intestine cannot fix itself for dilata- 
tion, but slips off, and expends its force equally upon the 
surrounding parts. Digital impressions without distinct mai^in 
are common enough in the parietal peritoneum, unattended by 
hernial protrusion. 

In the immediate neighbourhood of the internal ring, the 
serous membrane forms a loose fold, the superior false ligament 
of the bladder. This is attached to the muscular wall by 
tissue so loose and yielding as to aflbrd space and play to the 
bladder for its varying volume. MiTicn the connexion of the 
peritoneum to the margins of the ring ia detached, here is 
ample supply of serous membrane to form one sac or more of 
any ordinary dimensions. 

For cases of direct hernia the supply of sac is still more 
ready, many of such eases being formed entirely within the 
limits of the bladder-fold of peritoneum. 

Though weakness and general laxity of the peritoneal invest- 
ment may, then, predispose to the formation of hernia, and, in 
common with a general laxity in the connexions of the ahdo- 
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minal layers, facilitate a rapid production and growth of hernial 
tumours, yet that tliis ia the chief cause of hernia, as some 
suppose, can scarcely he maintained, seeing that hernia frequently 
occurs in eituationa where no such laxity is present. The 
liuing membrane of the arterial system docs not form the chief 
resistance against aneurismal protnisioD, uor is the synovial 
membrane of the joints their principal bond of union. 

That the sac of a hernia, however, when thickened by fric- 
tion, pressure, and inflammatory deposit, may form a barrier to 
ftirther distension, is shown by the dense ring which is formed 
at its neck in many old cases. In some it has been found to 
hare resisted fiirther dilatation so much that a &esh sac 
has been formed above it, and the unyielding ring displaced 
downwards bodily, bo as to fonn an hour-glass constriction 
internally. i 

In a few cases this separation of the sae into distinct compart- 
ments has been found to be complete, affording a valuable hint, 
not only as to the inefficiency of a mere adhesion of the sides of 
the sac alone in preventing a further escape of sac and intestine, 
but also on the possibility of inducing, by estcrnal means, such 
action in the sac cavity. Sir Astley Cooper, in his valuable 
work on Hernia, figures two cases of this kind, in which the 
division of the sac was placed at the external abdominal 
ring, converting a scrotal hernia into a bubonocele [Plate V.) 
In one case serous eflitsiou had occurred in the lower or 
closed sae. In Pig. 3 of the same Plate is given a repre- 
sentation of a hernial sae interrupted in its formation by many 
incomplete septa, each of which had evidently at one time 
formed the internal opening of the neck of the sac into the 
peritoneal caWty, and become in its turn displaced downwards 
by a fresh protrusion of sac above under increased pressure. 
Here, as often. Nature points out a means to help us in the 
more perfect construction of a barrier, which has failed ou^ 
D 2 
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for want of fiirthcr combination with the tendinous sides of ^ 
hcmin track high up tlic cunol. 

The chief cause of rupture, then, consiBte in the incfficiei 
of the tendinous or muscular containing walls of the abdomill 
cavity in resisting the pressure from within. 

The cause of inguinal hcniia lies in the fiulorc of the vaJn 
action of the walla of the canal. According to the way in 
which tliis is effected, the hernia is called oblique or direct 

7*8.*. 




inguinal hernia — the one tbllowing throughout the obliqa 
course of the inguinal canal, and the other passing more dirt 
through the external abdominal ring. Both of these, in e 
tremc cases, descend into the scrotum. 

In the adjoining figure (Pig. 4) is represented, on the rig^ 
side, the external appearance of an oblique inyuinal ruptun 
while yet in the limits of the canal, in the condition callet 
bubonocele; and on the left side, that of a direct hernia 
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which has passed into the scrotum. la oblique hernia it results 
primarily from a simple dilatation of the deep ring, followed by 
that of the walls of the canal, the pQlarB of the superficial riug, 
and, in the male, of all the eoveriugs of the spermatic cord 
which invest it, in regular succession. 

In direct Iternia it is formed by the giving or aplitting of the 
fibres of the conjoined tendon and fascia transversal is, internal 
to the epigastric artery. The inguinal canal is entered from 
the side by a deficiency in the deeper of its valvular walls. In 
both, the dilatation of the canal and outer ring is a secondary, 
and often a protracted process. The weakness and tenacity of 
the layers, the hiiity of their connexions, the degree of mus- 
cular power residing in the abdominal walls, the prevalence 
of a distended condition of the intestines from digestive causes, 
and the cstent of deposit of adipose tissue in the peritoneal ap- 
pendages, all contribute — by the varying amount of disturbance 
of the balance bctiveen the protruding and resisting forces— to 
facilitate or retard the formation of the sac. 

The form assumed by the internal opening is always more 
or less circular, from the equable nature of the fluid pressure of 
the intestinal contents, or of the soft, loose fat of the omentum. 

In oblique hernia, the deep epigastric vessels, even in an 
early degree of distension, are in close relation, internally and 
inferiorly, with the neck of the sac, which is, in fact, half sur- 
rounded by them. The larger the internal opening becomes, 
the more closely ia the neck of the sac embraced by these 
important vessels, and the more near is the centre of the 
opening brought to the edge of the rectus muscle. The 
dilatation ia accomplished chiefly at the expense of the 
inner and lower borders of the ring, until in large cases of 
scrotal hemia, the iimer and outer openings are brought fairly 
opposite to each other, and the case assumes the appearance of 
a direct hemia. It has, however, this important difference — 
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tliat tlie neck of tUe »ac is tlirce parts surrounded by the e 
gastric vessels which arc found below, intcrDal to, and sometiiues 
even partly enveloping, the upper margin of the opening. Iii 
tlie early stage, the protrusion through the internal ring is re- 
sisted by anch of the lower fibres of the internal oblique na may 
be placed in front of the ring, and by the strong aponeurosis of 




DisBMtioa &om the peritoneal Burfaoe of the pwta affected by ai 
mptuie. TUe peritoneum, its fasda, and the faacia tntnsversalis, except'! 
small portion arouud the neck of the sac, ore remored ; the sac is cut off at 
its neck in the deep ring ; the epigaaliic attcr; is seen in its relation below 
the neek, at the inner side it is removed to show the deep aspect of the 
coDJoincd tendon (A). 

the external oblique forming the upper part of the outer pillar of 
the superficial ring. The resistance of these structures turns 
the direction of the ruptiu^ downwards and inwards towards the 
outer ring ; while the interval between the cord and Poupart's 
ligament at this point is dilated into a ca^-ity lodging the sac, 
by the protrusion of the superficial wall forwards, and the 
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deeper wall backwards, if the more superficial Btructurcs be 
very resisting, little tumefaction is produced at the surface, the 
yielding of the deeper wall forming the greater part of the epaee 
for the sac. 

In direct hernia the protrusion occurs in the triangle of 
Ilessetbach {sec d, Pig. 3, page 25) ; the epigastric artery is 
consequently placed to the outer side and above the neck of the 
sac. Not unfrequently, the protrusion occurs on the inner side 
also of the obliterated hypogastric cord which bisects this 
triangle, as before described ; the serous membrane forming the 
sac being derived entirely from the superior false ligament of 
the bladder. In such eases, the hernia is rapidly formed, and 
increases to a very large size, partly from the abundance of the 
supply and the laxity of the serous membrane in this place, and 
partly from the directly opposite position in which the internal 
opening is placed with regard to the superficial ring. In these 
ruptures the finger, passed into the neck of the sac, can feel 
the edge of the rectus muscle bounding directly the neck of the 
sac internally, while the conjoined tendon is not distinctly per- 
ceptible. The functions of the bladder are more interfered 
with, and in large cases the fundus of this viscus has been 
found involved in the hernia. More frequently, however, the 
protrusion of the rupture takes place between the epigastric 
artery and the hypogastric cord, in the depression which there 
normally exists on the surface of tlie peritoneum. In all cases, 
however, of direct hernia, the protrusion is somewhere within 
the limits of the triangle of Hesselbach, and placed inferior and 
internal to the internal abdominal ring, — entering the inguinal 
canal near the middle of its posterior wall. To accomplish 
this, it must cither dilate a portion of the conjoined tendon into 
a sac covering, or split and separate ita fibres from each other j 
or, in some cases, it may escape outside the conjomed tendon 
altogether, between it and the epigastric artery, pushing before 
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it only the faficia transversal is. In the first ca«c, whicL is c 
common, tlic sac ia covered by an attcnuutcd dilatation of t 
outer part of the conjoined tcudon, rendering the complete ini 
vestments of the hernia rather thicker and more resisting than 
in the latter. In the second ease, the coverings are thin, )>ut 
the edges of the iatcmal opening more acute, and more apt to 
form a dangerous strangulation. In the last case, there may be 
a close resemblance in appearance to an oblique hernia, even 
extending to a covering of a few of the fibres of the crcmaatcr 
muscle spread over the sac, while the conjoined tendon remains 
untouched, forming the chief part of the deeper wall of tho 
hernial canal. 

When a hernial protrusion is once fairly established in the 
inguinal canal, the action of the rectus abdominis muscle upon 
its posterior wall tends powerftdly to aid in its dilatation. 
Enclosed in a sheath derived from the upper part of the con- 
joined tendons of the internal oblique and trans vorsalis 
mnscleS] and more or less attached to the fascia transversalis at 
the thin border of its outer tendinous origin, — the backward 
and upward traction of this muscle upon the posterior and 
superior boundaries of the canal tends to open iip the passage 
and to admit of the further progress of the hernia. At the 
same time, its backward pressure upon the intestines forces them 
outward upon the yielding aponeurotic structures in the groin. 
On a close inspection of the hernial passage, it will often be found 
that the chief yielding takes place at the superior and posterior 
parts of its walls, and that the carity within the abdominal 
walls is much larger than the degree of bulging of the anterior 
wall indicates. If the aponeurosis of the external oblique be 
strong, the arciform and intercolumnar fibres resisting, the es- 
ternal ring small, and its pillars well bound together, a consider- 
able dilatation, at the expense fif the siijicrior- and posterior walls, 
may take place with but little estcmal evidence of its presence. 
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This condition of an inguinal hernia, confined witliiii the 
thickness of the abdominal walls, with a bulging of anterior 
wall or of the fascia covering the superficial ring, is termed 
buiotiocele. (See Pig. 4.) In such a state the rupture may con- 
tinue for a greater or less period without making any apparent 
advance in size, and may be retained by the pressure of a truss 
without entire reduction of its contents ; which, consequently, 
are still subject to the danger of strangulation at the internal 
opening. In hubonoeeles of long standing I have often found 
a large internal canity, with a superficial ring but little dilated, 
and a very alight external tumour. Wben, in such cases, the 
superficial ring is at length dilated, and the tumour escapes 
into the scrotum, it assumes the appearance of a direct hernia, 
though it may traverse the entire inguinal canal. The influ- 
ence of the rectus muscle upon the hernial passage and back- 
ward protrusion of the posterior wall, has an important bearing 
upon the radical cure of hernia, as showing the necessity of 
including this part in the action of the ligature, and thus pro- 
curing its adliesion to the anterior wall. 

The sac of an oblique hernia is placed in front of, and to 
the outer side of the spermatic cord, and exerts its dilating in- 
fluence primarily and chiefly upon the outer pillar of the outer 
ring. Invested with all the coverings of the cord, the deepest 
or infundibular fascia keeps it in close relation with the elements 
of this important structure. 

The sac of a direct hernia is placed to the inner side of 
the cord and its infundibular and cremasteric coverings ; 
and, while in the canal, is more distinct and distant from 
it than an oblique hernia. It csereiscs its dilating action 
chiefly upon the inner pillar and intercolumuar fascia. When 
emerging into the canal outside the conjoined tendon, it 
is apt to get quite behind the curd, as seen by Le Dran, 
Sehmucker, and Blizard. An instance is given by Sir Astley 
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Cooper, of tlie elements 
master mascic, being spread over the surface of tLe sac ; the 
vos deferens being separated, by the lateral distention, from the 
spermatic vessels. {Op. cit. Plate V., Fig. 5.) A eoiuewliat 
similar ease is recorded by Camper. The possibility of such a 
condition must be carefully borne in mind by the surgeoaj 
treating hernia. 

That part of the sac of a hernia which is involved ii 
abdominal wall becomes the neck of the sac when the tumour 
has passed the superficial riiig, and entered the scrotum. The 
distention in the latter place is then termed l\\e fundus of the 
tumour. In the direct variety the neck of the sae is short, 
and the opposing influence of the valve action of the caual 
is more or less completely destroyed. This renders it more 
difficult to produce an extensive union of its sides by the 
radical cure. It is, therefore, more hable to a return after 
operation than in the oblique variety, in which the neck of the 
sac is more extensively embraced by the eanal, and in which 
the valve action of the latter may be completely restored, and 
a broader surface of adhesion secured. At the same time, the 
greater separation from the spermatic cord in direct hernia 
gives a greater facility for the application of ligatures to unite its 
borders to each other and to the coverings of the superficial ring. 

The form assumed by the external ring under the distend- 
ing force of a hernia of either kind is usually an obliquely 
ovate. The sides are formed by the pillars of the ring, the 
upper end by the intercolumnar and arcifonn fibres, and the 
lower by the crest and spine of the pubis. Upon the number, 
extent, and strength of the intercolumnar fibres depends the 
degree of resistance afifonlcd by the superficial ring to dilatation, 
which is efi'eeted by a separation of the sides of the opening 
in the tendinous fibres of the external obhque. In open con- 
ditions of the superficial ring, the intercolumnar fibres are often 
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arrayed in one mass or bundle placed above tlie middle of the 
opening. 

Occasionally, in oblique hernia, the long diameter is bo 
great that the opening Icela somewhat like a slit. These con- 
stitute generally more favourable cases for operation. Some- 
times the orifice is so widened that the long diameter is ren- 
dered almost transverse. In direct hernia the shape of both 
the deeper and more superficial opening has a tendency to be 
nearly or quite circular. This difference is accounted for by 
the more direct pressure from within, in the latter variety. 
The pillars form a much more resisting and compact tissue 
than the intereohminar fascia, and are simply pushed aside and 
everted by the pressure of the tumour, while the latter is dis- 
tended and dilated into a covering for it as it passes into 
the scrotum. In the oblique variety the outer pillar is usually 
the more everted, and placed at its insertion more completely 
behind the eac than in direct. Between it and the sac lies 
the spermatic cord, usually plainly distinguishable just outside 
the pubic spine. The intercolumnar arciform fibres, in large 
cases, are stretched and frayed out to the utmost above the 
neck of the sac. In a direct hernia the protrusion affects more 
and earlier the internal pillar of the ring, but, when large, the 
outer pillar also is compressed and everted ; the spermatic cord 
is also pushed outwards so as to lie farther from the pubic 
spine than its normal position, 

It is of the greatest importance to recognise the evcrsion of 
the pillars of the outer ring just alluded to, in performing the 
operations for the radical cure hereinafter described ; and to 
place the ligatures or pins so as to include the everted portions, 
and to bring them fairly in apposition by the pressure of these 
instruments. 

Both the varieties of inguinal hernia receive an additional 
covering of the intercolumnar or external spermatic fascia, as 
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they traverse the extcnial ring. Tliis fascia is often 
in old heruiie, and, when folded, conjiiresscd and consolidated 
by the action of the ligature after an operation, forms an addi- 
tion to the barrier against a fresh protrusion. In an oblique 
hernia, eovered by the crcmasterie fascia, that structure forms 
the thickest of the deeper eoverings, aud eoustitntes the greater 
bulk of tlie invaginated tissue after operation. As a rule, the 
coverings of a direct hernia are thinner aud less bulky ; 
many exceptions, are, however, found in old cases. 

In some cases of scrotal hernia I have met with, the 
cstemal rin^ has been so small, and its pillars so resisting, as 
to adroit with difficulty the fore finger. The tumour in the 
scrotum, in these cases, was considerable, and the cavity within 
the abdominal layers so lai^e, as to give a distinct hour-glass 
shape to the sac of the hernia (see Fig. 6). In the adjoined 
figure, taken from a dissection of an obUquc rupture, the upper 
dilatation is so large as to distend and imy the thinner inter- 
columnar fascia above a centrally placed bundle of arciform 
fibres, and give a distinct doublc-bcllicd appearance to the 
protrusion externally. The firm resistance of the outer ring to 
distension, in such cases, seems to depend mainly U|iou the bulk 
and strength of this bundle of arciform fibres. The hernia 
had probably existed for a long time as a bubonocele before it 
finally burst through the ring into the scrotum. 

In some eases recorded by Cooper, and in one or two met 
with by myself, a rupture has cscajwd from the inguinal 
canal, not through the superficial ring, but by splitting the 
fibres of the external pillar itself. In these instances, ap- 
parently, the strength and resistance of the arciform fibres has 
been concentrated in one spot lower down than usual, and the 
rupture has burst through ox distended the thinner fascia bind- 
ing the fibres of the pillar together above. lu such a case the 
sac of the hernia, eovered only by the infundibular and cremas- 
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teric investments, would lie close to Poupart's ligament, and 
immediately under the aupcrficial layers of fascia. Thus it may 
simulate a crural hernia by resting more or less upon the 
adductor muscles of the thigh. In one of my cases, as 
Been in the Appendix {Case 22), this occurred after operation 




for the radical cure, through the internal pillar; probably 
through one of the needle punctures. 

The principal thickness of tlie covering of a hernial sac is 
the aupcrficial fascia, especially if the patient has a tendency to 
obesity. Its loose connexions, yielding nature, and the varying 
amount and want of permanence of the fat, which is its chief 
constituent in bulk, render it little to be depended ujwn as a 
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barrier agaiitBt the descent of a hernia ; and in the ojici 
about to be described, it is little used aa an efTective agent of 
Bccurity. Its looscncsa is bo great in some patients that an 
inespcricnced hand may invoginate the scrotum under the 
skiu of the groin, so as to produce the appearance of harinj 
entered the superficial ring, without getting into the in^inal 
canal at all. Ojicrations have even been done under 
circumstances with a result that will easily be imagined. 

As a general rule, the structures described in treating 
the anatomy of inguinal liernia are demonstrated more decidedly, 
and are more evident to the touch, when a hernia has been 
present in the canal for any length of time ; aud the looseness 
of their connexion to each other in such cases permits of a 
more diHtiuct discrimination. This is the case to a remarkable 
extent in old scrotal hcmise. 

The different points at which the layers of the abdominal 
vails react upon a distended hernial canal and produce strangu- 
lation, gives us some hints as to the assistance which Nature 
is disposed to render in effecting a closure of the eaual. 
The most frequent situation is at the internal opening of 
the sac into the peritoneal cavity. Except in a certain 
class of cases, the increase of danger consequent upon enter- 
ing with instruments the abdominal cavity itself, will deter 
the surgeon from including freely this part of the rupture 
in his manipulations. He can, however, so operate as to 
cause adhesion of the parts which lie superficial to and 
around it, so as to cause them to become bound together, 
and prevent protrusion through the opening. The next 
point in the order of frequency is the lower border of the 
internal oblique and edge of the conjoined tendon. These 
structures, by the mctliods given in the succeeding pages, 
may be fairly and easily included in the ligatures. Oc- 
casionally, but least commonly, and generally in large rup- 
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tures, Htrangulatioii occurs at the external ring. This 
part of the canal is neceasarUy included in reaching the parts 
above it, and may be reached and operated on with great case, 
and effectively closed by adhesive action. But if uo more be 
effected, its closure does not prevent the formation of a bubono- 
cele in the unclosed canal above, which rcmaius sufficiently 
long to admit of a considerable knuckle of bowel, and to permit 
of strangulation at the inner opening. At the same time, the 
naarow line of adhesion accomplished by the operation will in 
time yield before the persevering efforts of the protruded bowel 
to escape into the scrotum, 

In a recently formed hernia of either kind, in which the sac 
has not had time to form strong adhesions to the spermatic cord 
or canal, it may be detached by the finger, and pushed up into 
the abdominal cavity. The sides of the eanal may then be 
drawn together and made adherent, without implicating the 
serous membrane at all. The elastic resiliency of the tissue 
composing the sae, wheu not diminished by too much or too 
long a state of distension, wUl speedily obliterate the " cui de 
sac" wlien the distending force is withdrawn. In such cases, the 
sac partaking more entirely of the character of peritoneum, and 
deriving its vascular supply ^together from its parent source, is, 
perhaps, less tolerant of operative interference than a sac of 
greater age. It may therefore be more satisfactory to some 
surgeons to avoid implicating it in the operation, if possible. 

In ruptures of long standing, especially if scrotal, the sae 
contracts intimate vascular connexions with the cord and 
scrotal coverings. These vessels are supplied almost entirely 
from external and parietal sources, and the sac itself has thus 
become a structure almost independent of its source, the peri- 
toneum. This is the case to a still greater extent, if a gristly 
ring of consolidated effusion be formed around the mouth of 
the sac at its junction with the peritoneum, as frequently 
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happcnx, rutting nfT its vawnilar and nervous contiunations, a; 
rcndcriog it a structure more or Iras distluct. That under sucli 
circumstancM it may fx; cut off, or fiubject to mflammatiau, 
RUjipiimtion, or cvcti mortific&tion, without §n^iig rise to »aj 
BymptoniB of peritonitis, is au obserration made long a^ by 
siu^cons of experience. 

In the scrotum, the adhesions of the snc arc much more 
close and extensive t)c)iind, and about the spennatic conl, than 
to the more anterior structures, especially in oblique hernia. 

Wbeu invagiuatod into the hernia] canal alxivc under these 
circunutaDecfl, it usually drags up the cord with if and clevatai 
the testicle. '£1ic circular fold or " cul de sac," formed Ufl 
invagination, is thus rendered necessarily deeper behind than ^H 
front of the invagiuated part. (Sec Fig. 20.) This fact has nff 
important bearing in estimating the causes of a return of the 
protrusion after any operation by invagination of the sac 

The shape and outline of the hernial sac and canal present 
many varieties, tlie recognition of which is of considerable im- 
portance, since the surgeon may olten take advantage of their 
aid in effecting a radieal cure. 

In the dead subject, tlic sliapc of the sac may be obtain 
very readily by injecting plaster of Paris, and thus fonningj 
cast of the interior. The outlines of the chief varieties I 1 
met with arc given in the margin. 

As a rule, it will be found that 
irregularities are in the inguinal 
affecting the sae near its neck, precisely i 
tliat part most important to the operator. 

In most cases of obliiiue hernia, 

narrowest part of tlic sac is at the intcn 

opening, and the sac is more or less pjTiform (Fig. 7)- Iflj 

some cases of congenital hernia, and frequently in bubouo^ 

celes, the sac may continue of the same diameter throughJ 
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out (Fig. 8). In many cases the aac is 
compressed or flattened antero-postcriorly 
between the layers of the abtiominal wall. 

lu some old bubonoceleSj the mdcat part 
of the sac is found at the internal ring, a 
large cavity eidating in the dilated i^nguiiial 
canal (Fig. 9). 

In some, there is a well marked con- 
striction at the lower border of the internal 
oblique muacie, extending more or leas to 
the inner and posterior part by tension 
of the conjoined tendon (Fig. 10). 

In many of the serotal variety, as before 
alluded to, the superficial ring is more 
resisting than usual, and indents the sac 
ail round (Fig. 11). The impression caused 
by unusually strong and compact ajciform 
fibres in &ont of and above the neck of 
tbe sac has also been before mentioned 
(Fig. 12). So ahio has the occurrence of 
a double or many times repeated sac, one 
above the other, and separated by a per- 
fijrated diaphragm of thickened and callous 
serous membrane (Fig. 13). In some 
cases this partition is more imperfect, a 
ridge or ledge being present on one side 
only. Ttiis is usually found at the iimer 
and posterior side of the sac, being origi- 
nally formed at the more acute part of the 
margin of the deep ring (Fig. 14). 

In direct hernia, the shape of the sac 

usually more simple, the constricted 
portion being at the opening in the con- 
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joined tcndoo; and the fundus, globular 
flask-BliapLxl under distension (Fig. 15), 

^Tieii tlie licmia is fairly in the scrotum, 
the an i form yielding of its coverings 
usually gives a more or loss globular sliujtc 
.^^asaasj g=^B to the fuudus. To this there is an occa- 
^^^^r i|^H sional exception in the presence of a slight 
^^^T ^^^^ hour-glass conBtriction in front, imiiresscd 
.' by a more compact line of fascin ntx>ut the 

(_y middle of the scrotum {Fig. 16). This 

appearance is not uncommonly seen in 
hydrocele of the tunica vaginalis. In some 
cases, the scrotal tumour approaches closely 
in form to the pj-riform shape of a hydro- 
cele, with a small inguinal passage, espe- 
cially in muscular subjects who have not 

^^L ■ - worn a truss (Fig. 17). 

^^1 I hare myself met with a few cases in which there was a 

^^1 formation, more or less complete, of a double sac within the 

^^M inguinal canal; one protruding at the internal ring, and another 

^^H through the conjoined tendon in the 

^^H usual site of a direct hernia (Fig. 18). 

^^M ^^^M ^9^^B A case of such a kiud will be found in the 

^^^^^^ ^^^P'^^^H Appendix, cur&l by operation by ligature 

^^^L ^( r^ (co.e2i). 

^^^^^^H ^^"^ Other cases arc recorded, in ^rliich a 

^^^^^^H Kft. 19. double sac has been found protniditig at 

^^^^^^H ^^^P'^/^^l '^^ opening in the abdominal 

^^^^B^ ^^T^^^M ^^ ^'^' ^^^' '^^'^ explanation such 
^^V / ^^^^^ '^''^^ seems to be, that the neck of a small 

^^H primary sac has become thickened and 

^^H cloeely adherent to the fascia transvcrsalis or conjoined tendon, 

^^H so as to be immovable downwai'd under the pressure of the 

b) 
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neck has protnided under the pressure into another sac. A 

remarkable instance of direct hernia, where this occurred on 

both sides in the same patient, between the epigastric and 

obliterated hj-]x)ga8tric arteries, with the addition of a third 

protrusion on each side between the latter aud rectus muscle, 

is illustrated by Sir A. Cooper, {Op. dt., P/ale VIII.) In 

' this case the sacs passed through separate openings in the 

I conjoined tendon, the Interval between thcni being in both 

cases very small. Another more simple case is also figured by 

! this author in the same work. 

The presence of a tumour upon aome part of the cord may 
modify considerably the shape of a hernial sac; as may also the 
co-cxiBteucc of a hydrocele of the tunica ragiuolia. 

In children, its investments may be modified by the invagi. 

nation downwards before the pressure of the fimdus of n large 

tunica vaginalia; constituting the variety calhid ii\fantUe fiemia. 

' This variety, however, docs not appear to call for any partienlar 

modification in the attempt to produce a cure. 

In operating for the radical euro of hernia, a ready surgeon, 
following the principles recommended in the followinj^ pagen, 
will take advantage of and employ inost of the irrcgtilaritieM 
just described, in applying Iiis instruments. The same pcou. 
liarities, however, will be found to present difticulticM idinont 
insuperable, in the treatment by iuvngi nation witli a plug. 
So much has this been exiicrionced, that various coiitrivanccn 
for increasing the internal dilating power of the inKtrnment 
have been had recourse to, with the UHiud rcniilt of failurt!; 
being based upon the false principle of dilatation of the opt-ningM 
in order to effect their eloeure. 

General Ckaracterialtcg of the 8ulj)erAg of Inijuinal llemiit. — 
I An eitended observation of easen of inf^iiial lurrnia will not 
r &il to recognise at leant three dificront couditionH of individual 
development co-cxistcut therewith. 

R 2 
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In one class of cases, the umsciilar Hjstem is well devdo] 
The recti are distijictly defined, curving boldly at the outer 
border, and between the linea tranveraie ; and so broad aa to 
reach nearly half-way over Poiipart's ligament. The external 
oblique is maasy, and its muscular outline well defined. Tlie 
internal oblique and transversalia hug closely the epcrmatic 
cord ; the former muscle passing well down at its origin from 
Poupart's ligament, so as to cover the internal ring. The cre- 
master is powerful, affording a thick covering to the finger 
when passed into the hernial canal. Tlie hips are narrow; tlie 
anterior iliac spines well closed in ; the inguinal canal and 
Poupart's ligament sliortj the genital organs email and well 
braced up. The pillars of tlie superficial rings are usually 
tense, and easily recognised by the finger. Tlie outer pillar is 
sometimes narrow and cordlikc, and for some distance from the 
pubic spine is completely identified with Poupart's ligament. 
The diatiuetion between the margins of the ring and tho 
coverings of the hernial sac is very evident to the touch; the 
tenuity of the intercolumnar fascia contrasting with ttie 6rm 
and tense pillars of the ring. The arciform fibres often form a 
sharp impression across the neck of the sac. Tlie hernia is 
frequently direct, sometimes separating the fibres of the outer 
pillar. The sac is small in diameter ; but, when scrotal, mucb 
■ elongated, with a narrow and flask-sbaped neck ; the fundus apt 
to become pyriform, and, if irreducible, to simulate a hydrocele, 
or other affection of the cord and testicle. 

Under the dissector's knife, the tendinous structures are 
found to be firm and strong, but thui and disposed to sepa- 
rate in fissures, from the delicacy of the coaueeting tissue. The 
fasciie are fine, but tough, elastic, and resisting, containing but 
little fet in the meshes. The peritoneum is pliable, clastic, and 
translucent ; and the whole of the abdominal layers are flexible, 
but glide upon each other to a limited extent only. The tissue 
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of tlie sac itself U thin ; tlie areolar network of its fibres spread 
out and frayed, still, however, retaining a considerable portion 
of elaaticity. 

Tlie Bubjccta of the rupture are able-bodied men, soldiers, 
sailors, or labourers. The rupture oeeurs suddeidy, with a sense 
of something giving way, often with pain and sickuess ; in con- 
sequence of violent simidtancous action of the powerful abdo- 
minal muscles, compressing the viscera upon the comparatively 
thin tendinous and fascial structures. There is a want of 
proiK>rtionate development between the muscular compressing 
forces and the fibrous resisting tissues ; resulting in a. splittuig 
of the latter, or a dilatation of the more yielding [Ktrtious. 
These cases are prone to that violent form of strangulation 
mostly dependent upon spasmodic contraction of the internal 
oblique across the neck of the sac. 

A. second class of cases is marked by a greater development 
of the fibrous and fascial strueturcB, with less extent and jxiwer 
of muscle. Tlic subjects are wiry and sinewy men, often of 
a loose and shambling gait. The pelvis is large, with wide- 
spreading wings; the inguinal canal and Poupart's ligament 
consequently long, giving a broad appearance to the flanks. 
The tendon of the rectus is long, and the bcUy of the muscle 
begins to spread out at a higher point than in the first class of 
cases, leaving a greater space in the groin to be closed in by 
aponeurotic structure. The muscular part of the external 
oblique is small in proportion to the extent and thickness of its 
aponeurotic expansion. The internal oblique and transversalis 

I arise from a small part only of Poupart's ligament. Their 
lower fibres, though tolerably thick, do not close up to, nor 
cover perfectly the internal ring. The eremaster is often large, 
and arises high up from Poupart's ligament, often so as to cover 
the internal ring, and thus to supplement, though less eflec- 
tively, the imperfect downward development of the internal 
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ubiiquc. Tho total elTcct of Uiin amtngcment of the ntui 
and a{X)neurotic layers la to depress the belly towards the 
median groove, aiid to produce extensive bulgy projections 
towar<L9 the iliac wings and Poupart's ligament ; an appeiiraiu 
which is so remarkable as to be recognised at a single glai 
and indicates a hernial predisposition when no hernia is actu 
present. The genitals arc usually large and loose, with a 
Iieiidulous scrotum; indicating an abundance of fascial formatioa 
uud a feeble development of the muscular fibres of the darlot. 
The tendons and fascia are thick, close, and bulky; hut i; 
elastic, and apt to be weakened by rheumatic changes or fat^ 
degeneration, especiidly after middle age, rendering them loss 
able to resist prcfisurc. The abdominal rings arc long and 
open, and the canal loosely built. The pillars of the superfici 
ring are stout and thick ; but lose themselves more impi 
ceptibly in the thick coverings of the hernia sac, so that then 
edges are leas evident to the touch. The outer pillar is ofb 
loose, baggy, and much eicrted, giving great play to the rupi 
ture, or to the surgeon's finger placed in the inguinal cana] 
The hernia is usually of the oblique variety, and of slow formatioi 
increasing by starts afler greater exertion than usual. It ii 
often large, with a wide and infundibular neck, and a large in. 
temal opening. Its investments arc generally thick, firm, i 
resisting, especially where the arciform banda pass across tin 
neck. \Mien these are unusually developed, which i 
found iu these cases, rendering the superficial ring small, t 
rupture is apt to remain for a long time as a bubonoceles 
dilating into u large cavity the internal ring and inguinal canal,! 
and producing a bulge between the aponeurotic fibres ab( 
the arciform bands. When in the scrotum, the tumour is ofti 
rendered more or less hour-glass shaped, by an obliquely t 
verse band of strong fibres developed in its superficiul invet 
mcuts halfway down the cord. 
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III these cases, a thick gristly ring is apt to form in the 
fiobstance of the sac at its neck, or straugulatiou may be caused 
by thickened bands of the deeper fascia, ITie serous membrane 
of the peritonciun and sac is found to be thick, and not unfre- 
qucntly opaque ; and, probably, in old eases uudcrgoes fatty 
degeneration, rendering it yielding and inelastic. Under the 
microscope, its yellow fibrous element is found to be more 
scanty, and to cnri less vigorously than normal, while the 
areolar meshes are loose and large. 

This kind of rupture is a favourable one for effecting a radical 
cure. The fibrous structures being thick and resisting, hold 
well under a bgature ; and a large amount of consolidation and 
adhesion is usually the result. BaiTlcrs are often partially set 
up by Nature in the progress of the case ; and these, though 
imperfect, may often be taken advantage of and fortified by 
the surgeon. 

In a third class of cases, the groins and spermatic apparatus, 
and, in a less degree, the whole systein, retain many of the 
foetal peculiarities. The indiridual is usually plump, fat, and 
round. The pelvis may be ill-formed through rickets ; having 
a tendency to the ovate deformity, with an unsymmctrical 
widening of the ventral notch, and spreading of the iliac wings. 
Tlie abdomen is protuberant fi'om impertcct abdominal mus- 
cular development. Towards the pubis the integuments are 
often wrinkled transversely; the mens veneris being large, loose, 
□ged in transverse masses of fat, and scantily clothed with 
hair. The penis is small, \isually with a redundant prepuce ; 
and the scrotum is shallow, broad above, and tapering inferiorly 
into the rounded infantde form. The spermatic cord is short 
and thick, and often encumbered with fat. The inguinal rings 

! very patulous, lax, loose, and capable of easy dilatation. 
The pillars of the superficial ring are small, thin, and not so 
easily made out as in the former cases, being gratlualiy and 



56 



ON tNOniNAL HEBNIA. 



inseusibly lost in the covmnga of the oac. They s 
easily torn aud cut, and do not hold a ligature well. No i 
pression is mode oil the sac by tlic arciibrm fibres. The fingi 
placed liehiud the outer pillar recogtiisea Poupart'a ligamel 
as the only decided salient structure, and tliiii, uiirrow, i 
sharp. The inguinal eaiiul is short and wide ; the inte 
opening large, and its edges not easily distinguished, 
lower border of the internal oblique is feeble and indistinct ; t 
the conjoined teudou can only be felt by making strong tni 
forward, eo as to raise considerably the lower edge of i 
muscle. The crcmaster is feebly developed, and its fascia | 
takes of tlie general character of tenuity. 

Tlie muscular tissues are found, on examination, to be i 
developed; the fibres with a tendency to spread out, and scparaU 
by large areolar inter>'als. The fascia aud coverings of 1 
hernia are thiu, the bulk of these tissues being made up c 
fat. The interposition of masses of adipose tissue permits tJiol 
different layers to slide over each other more readily and e 
tensively. 

The peritoneum is lax and loose, and plentifidly bestowej 
upon the superior false ligament of the bladder, which rises mm 
thou usual out of the pelvis when distcuded, and is broader 2 
proportion to its depth. Tlie serous membrane of the sac j 
more apt to be the subject of complications aud adhesions thj 
in other cases ; and more ircqueutly coutains omentum, in v 
fat is apt to be plentifully developed. 

Tliesc cases arc commouly congenital or infantile iu origi 
Retarded development has probably led to a late descent of ti 
testis, and to au imperfect closure of the ingiunal openiuf 
followed closely by a protrusion of bowel or omentum. It c 
attain to a very lai^e size almost imperceptibly, and with litti 
or no pain, Some of the largest niptiu-cs I have met i 
were of this kind. In one which baa lately come ui 
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my observation the testicle bad almost entirely wasted 
away from the presstire of the tumour. Thia kind of rapture 
is perhaps less subject to strangulation than the others, 
because of the laxity of the circumjacent parts and the size 
of tlie intcma] opening. The same looseness of tissue, however, 
favours the occurrence of burrowing of matter after operation 
for strangulation or the radical cure. A certain want of vigour 
ill the constitution also renders ultimate success in the latter 
operation less certain than in other cases. 

Coexistent with this condition of the soft parts, the 
pelvis in such subjects often presents an iuereascd degree of 
obliquity upon the line of the spinal column, attended with an 
increase of the forward projection of the lumbar curve and 
sacral promontory. The effect of this arrangement is to 
diminish the containing capacity of the cavity for the viscera ; 
and to cause the abdomen to be unusually projecting, and to 
elope rapidly and deeply into the hollow of the groin. The 
weight and bearing of the intestines are thus, iu the erect 
and sitting postures, thrown mainly upon the lower part of the 
anterior abdominal walls; and the pressure of the abdominal 
muscles is exerted more directly ujwn the inguinal openings. 
When such a condition is accompanied by a tolerable size of 
the deep hernial aperture, there is great difficulty in fixing pro- 
I«;rly the bearings of a truss, so as to be effective in kecpitjg up 
the rupture. In extreme cases, indeed, I have experienced the 
difficulty of retaining the rupture, during muscular exertion, 
by any kind of truss or support whatever. The increased 
obliquity of the pehis normal to young children, frequently 
batHes the truss-maker in the retention of congenital cases of 
rupture. Its persistence in the adult period, in the class of 
cases under consideration, may be taken as a fiirther instance of 
the prevalence of the foetid tj'pe. 1 have, however, met with 
it, though less commonly, in cases which I should place in one 
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of tbe two former classes of cases, giving rise to mueh difficulty 1 
in the ctEcicut adjustment of Ctubbcb. | 

It is commouly iu the last claae that those cases may be J 
placed, in which the development of masses of fat in the Bub- 1 
serous tissues, and within tlie coverings of the cord, by their | 
presence and pressure increase the tenuity of the areolar and I 
fibrous tissues, and open the lax spermatic passages. I 

Iu dissecting these eases, the iteritoneum is usually fonnd 1 
thinned to the utmost extent by the gradually filliug up and I 
dilatationof its areolar meshes by fatty deposit. In the omentum, 1 
particularly, it may be entirely perforated in many places, so as 
to assume a cribriform appearance ; while vast masse* of &t 
fill up the folds. This takes place also, to a great extent, in 
the parietal portion of peritoneum, especially about the kidocya 
and inguinal region. The serous membrauc is of great | 
tenuity, but at the same time retains much of its elasticity. 

If in such a state of things the fat be quickly absorbed by | 
illness or starvation of the patient, the more temi)orary tissue^ ( 
— the fat, becomes used up more quickly than the containing | 
tissues are able to contract and follow it, The inguinal, and I 
other hernial openings are left patulous, aud the weakened and \ 
yielding peritoucum quickly coutributcs a thin sac. A rapidly ' 
forming hernia is the result ; the l<x)sciicss of the layers, and ' 
their easily -sliding connexions, quickly accommodating them to | 
the change. 

Congenital Hernia. (See Fig. G8,) — In this form of rup- 
ture the sac is formed of that process of the peritoneum 
which, being drawn down along with the testis by the 
gubemaculam, forms, under conditions of uninterrupted de- 
velopment, the separate shut sac of the tunica vaginalis. 
The passage of the testis through the inguinal eaiial usually 
takes place about the eighth month of intra-ntcrinc life. Under 
conditious retarding the processes of development, howcvei 



CAUSES AND PATHOLOGY. 



59 



tliis transit may be delayed until after birth ; and may bo ob- 
served to occur in some children at any period during the first 
few years. Cases are not uneommon in which this proccM in 
retarded until the period of puberty has passed. In such 
instances, the gland is almost always retained permanently 
within the abdomen by adhesions to the eolon or parictca ; and 
is usually more or less atrophied. Sometimes it is arreoted in 
the inguinal caual itself, and is not unfrcquently mistaken fur 
a hernia. The impulse given to the gland on coughing, under 
these circumstanecs, results from the presence of a )iortion of 
intestine or omentum in a "cul de sac" of the peritoneum 
above the gland, arrested in its development into tlie tunica 
vaginalis and canal of Nnck. 

There can be little doubt but that the main cauHc of the 
formation of congenital hernia resides in the retardation and 
want of vigour of the developmental changes whieli neal up tlio 
inguinal rings and canal, after the testis has accomplished ita 
transit. If the gland at the period of birth has but just 
escaped from the canal, or still lies lodged above the super- 
fieial ring, the cries and struggles of the infant during its tint 
powerful inspiratory cflbrts, will force down a. portion of IkjwcI 
through the deep opening into the canal. The habitual re- 
currence of this protrusion will afterwards present the due 
closure of the openings. The cure or permanence of the 
rupture will then depend upon the issue of the struggle between 
the power of developmental change and the habitude of dis- 
placement of the bowel. As a rule, the later the descent of 
the testis through the rings is accomplished, the larger and 
the less disposed to close is the rupture opening which 
succeeds. 

In many iudiriduals not ruptured in childhood, a late descent 
of the gland leaves a patidous condition of the superficial ring, 
which pi-etlisposcs greatly to the subsequent formation of a 
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hertiia ; the only resistance in such cases being a limited cxI 
of odliesion at the upper part of the caaal and deep oj)ei 
It is generally associated with the feebleness and deficiency 
the lower fibres of the internal oblique muscle before alludt 
to. A similar formative deficiency in some of these cases, 
tending to the gubcrnacular contractile apparatus, may accuuni 
also fur the uon-desccut uf the testis. 

In tlie early i>criod of life, while development is proci 
with more or leas vigour, the tendency uf an inguinal mpti 
as in the case of an umbilical iirotrusion, is always to close 
and become obliterated. To aid the process, and in most 
to render it at all effective, it is necessary to exclude the boi 
completely from the sac for a sufficient length of time. 
is not frequently accomplished by the ordinary way of applying 
truss pressure ; and, in most cases, demands a more effective 
method. From the time that the sac was lust dilated by the 
intestine, we must continue to date the commencement 
curative process. 

The first part of the canal of Nuck to close, after the 
of the testis, is its communication with the peritoneum 
deep ring, leaving the cicatrix, before described, at that 
Occasionally, at tlus stage of the process, an extraordinary 
degree of pressure of the viscera above, will protrude a distinct 
sae of peritoneum through the stdl patulous opeuing in the 
fascia transversalis ; and by involuting the upper part of the 
elongated tunica vaginalis in the manner of a double nightcap, 
will produce that form of rupture called " In/anlile Hernia." 
This is characterized by the intervention of three distinct 
layers of serous membrane, between the skin and that which 
covers the intestine. Of these, the two outer belong to the 
invaginated tunica vaginalis, and the inner constitutes the true 
sac of peritoneum. It will be evident that this kind differs in 
an important degree from the usual form of coitffenital hernia. 
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in wluch^ the sac being formed by tbe cavity of tbe tunica 
ya^naliis itself^ tbe bowel lies immediately in contact with the 
testis and its appendages. 

It foUows ftom the above description^ that congenital rupture 
must necessarily be of the oblique variety in its relation to 
the deep ring and epigastric artery. In long-continued and 
neglected cases^ the deep and superficial openings are often 
closely applied to each other, and the rupture becomes, in its 
treatment and the difiSculty of its management, like a direct 
hernia. A true direct hernia is, in my experience, rarely seen 
in the child. One specimen, however, I have recently met 
with, and operated on successftdly for the radical cure. (Case 
58, Appendix.) 
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DIAGNOSIS OV ISGUtKAL HERNIA. 



In no other disease is b correct diagnosis more necessary, c 
a miBtakc more glaring, and in certain canes more daiigerc 
than in the treatment of tJiia complaint ; whether ui 
]ialliative, or with the i-icw of effecting n radieoJ cure. 

It is in the latter rclatiou, especially, that it is proposed k 
consider its dia^oais in the present volume. 

The complications resulting from its association ' 
spermatic cord and testicle, with their coverings, render it very 
liable to difficulty in diagnosis. It may be said that the side 
to which a mistake generally tends is, to that of treating a 
doubtful tumour as a rupture. 

A hernial tumour, when small, is more or less globuhir, the 
most part of its surface being, in a greater or less degree, ob- 
scured and engaged in the abdominal wall. When large, it 
has a tendency to he flask-shaped ; a distinct neck of uniform 
thickness fairly disappearing into and distending the abdominal 
opening, while tlie dilated globular fundus is lodged under the 
skin of the groin or scrotum. (See Fig. 4.) 

The great characteristic of hernial protrusions of the abdomen, 
when not strangulated, is the peculiar difltendiog impulse im- 
pressed upon them by coughing, sneezing, or other sudden 
cffi)rt of the respiratory muscles ; giving rise to a quick com- 
pression of the abdominal riseera against the sides of the con- 
taiuing cavity. It is important carefully to distinguish the 
true hernial impulse from the general impulsion of the abdo- 
minal walls which takes place in the above actions. 
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K a haud be placed upon each groin in a healthy subject, 
when a cough b given — it will be found that a forward impulse 
IB communicated to the inguinal etructures by the jerk of tlic 
viscera against thorn from behind. Now, if the finger be placed 
upon or within the superficial ring, a similar impulse will ho. 
felt, and in the same direction — viz., forwanls, outwards, and a 
little downwards, Tliis impulse is communicated by the pos- 
terior wall of the inguinal canal. 

Again, if a tumour exist on the surface of the groin, or is 
connected with its aponeurotic stmctiircs, the impulse will be 
communicated to it in the same direction. Nothing is more 
common than to mistake this for a hernial impulse. 

If an oblique inguinal rupture he felt under the same 
circumstances, the impulse will be felt to be directed forwards, 
and more or less inwards ; and it will be a dilating impulse, 
similar iu cliaraeter to the dilating pulse of an aneurism, as 
distinguished from the pulsation impressed upon a tumour 
placed in mere contact with the artery. Tliis dilatation, at 
the moment of succussiou, may be rendered more e\"idcnt 
by holding lightly upon the tumour the enda of a couple of 
pencils or quills, placed at a little distance from each other. 
They will be seen to diverge from each other at the projecting 
extremities J showing a distending influence in the basis on 
■which they rest. 

The value of the evidence derived from this symptom depends 
entirely upon a proper appreciation by tlie hand of the siu-gcon, 
of this dilating impidse. If the rupture be lai^c, and have a 
narrow neck, the ballottcment will be to an appreciable extent 
consecutive to the general abdominal cough impulse, from a 
retardation in the wave of impulsion. This retardatiou, how- 
ever, is absent in hernial aacs with wide necks. 

At an early stage of the protrusion, or even before a true 
hernial sac has formed, a yieldiug or bulge b observable at the 
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moment of cougUingj above the middle of Poupart's ligament ; 
indicating a yielding condition of the internal ringj and s 
weakening of the deeper structures. I have found this cou- 
ditiou present in a great many paticuts to whom uo suspicion 
of rupture had occurred. It indicates a strong predisposition 
to hcruia. 

The degree of dilating impulse in a hernia depends mucb 
upon the nature of its contents. If it contain bowel (mlerocele) 
it is more evident than if it contain omentum only {epiplocele). 
The fluid or gaseous contents of the bowel more readily transmit 
the prcasiirc. If tlie onicntun:] he thickened by inflammatory 
or other deposit, the impulse b stiU less marked. AdheaiooB c£ 
the contents of the sac to each other, or to tlie sac itself 
especially near the neck, also diminish the impulse. 

In certain cases, on the other hand, the dilating charac- 
teristic of the imptdse is increased. This is remarkably the 
ease wheu effusion has taken place into the sac itself. In a 
remarkable case of irreducible hernia, shown in the theatre of 
King's College Hospital two years ago, in a child sent to me 
by Mr. Colgate of Eastbourne, the presence of two hard bodies 
comieeted with the omentum, and which I considered to be 
peritoneal concretions of the ordinarj' albuminous nature and 
eartUaginous consistence, gave rise to a peculiar and distinct 
ballottemcnt, by their contact with the hernial walls, while 
floating in effusion set up by their presence in the sac. 

In large ruptures, the presence of scybalous or other haid 
substances, floating in the liquid contents of the bowel, will also 
increase the impulse communieated to the fingers. 

It is usually greater when small intestine is contained in the 
sac than where the large bowel is present, on account of the 
greater liberty of movement allowed to the former within the 
peritoneal cavity, and its smaller calibre. 

Another charactenstie of hernial protrusions is recognised in 
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the mode of their formation. They make their first appearance 
in the deeper parts, and grow ironi within and above, down- 
wards and forwards, towards the most depending part of the 
superficial investments ; and generally in the direction of the 
fascial or other structures constituting a natural outlet. 

The patient is usually made conscioiw of the formation of 
the rupture by a sense of something giving way, or of a greater 
weakness ou the affected side when under muscular exertion. 
It) a certain proportion of cases, the sudden sensation of a rup- 
ture having just occurred is absent. When the increase of the 
tumour is rapid it is always attended by a certain degree of 
pain. This, as well as the size of the swelling, is increased by 
any disturbance of the functions of the intestinal caual. Flatulent 
distensions and dyspepsia, with constipation and occasional ob- 
structions occur. In niptures containing omentum only these 
signs are, however, aljsent or faint. In congenital hernia they 
are also less marked. If the patient beeomcs corpulent about 
middle age, from an accumulation of aMominal fot, omental 
hernia increases more rapidly in size. 

The course of the tumour in inguinal hernia b wholly, or in 
part, through the spermatic canal ; and its tendency is to in- 
crease towards the scrotum or labia majora. 

Its growth is neither uninterruptedly gradual nor uniform. 
In its earlier stages, the tumour appears only when the patient 
is in the erect poBture, It beconice larger on his making any 
extraordinary muscular exertion, and disappears altogether when 
he lies down. 

Frequently it remains absent for a longer or shorter period, 
even when the patient b standing and moving about. Tliis 
pecidiarity seems to depend upon the state of distension or 
flaccidity, which the bowel immediately opposite to the opening 
of the sac happens to be in at the time. An empty convolution 
will pass into an opening which will not admit of one more 
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distended. This total disappearance of the hemial tiimou] 
continued for some time, even during moderate Ixxlily esereiai 
has a favourable bearing ii|K)n t)ie pmbahitity of a mdical can 
being eSeetcd, iiiasnuich as it indicates a small internal opeiiing 
or a narrow and elongate<l neck, wjth considerable efficiency 
still remaining in the valve-like nction of the walls of the canal 
A hemial tumour gradually disappears under pressure pro 
perly applied by the la.ris. The best way of applying thj 
manual force in a hernia of tolerable size, is by firmly graspinf 
tbc fundus of the tumour in one hand, and making steady coid 
pression ; while the other kneads gently the iieck or deepd 
part of the tmnour between the finger and thumb, with a vio^ 
to returning first that port of the contents which emerged tJlf 
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The subsidence of the tumour under the tasb is sometimd 
rapid, and is attended by a gurgling noise, if intestine be pr^ 
sent. If omentum only be contained, the reduction is cffecte) 
more slowly, gradually, and silently. In enterocclc, the tumoq 
is more round and elastic j in epiplocele, it is more irregular il 
outline, doughy, and lieavier to the touch. 

The greatest amount of difiiculty likely to be experienced, i 
in the tUagnosis of a rupture while it yet remains in the inguinS 
canal as a l)ubonocele. In such cases, the superficial ring w3 
generally he fomid large enough to admit the point of thJ 
finger ; and a certain downward and inwaffd impulse on cougU 
ing will be felt hy the finger in that situation. If tlie thum] 
of the same liand, or the fingers of the other, be now placed 
upon the anterior wall of the canal opposite to the interna 
opening, the effect of the cough impulse in dilating the tumoil 
will be rendered erident. , 

When an inguinal hernia has become scrotal, it fonns j 
rounded tumour in front of the cord, resting below on the te* 
tide, and can be traced by the touch to enter and become loai 
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in the iuguinul canal. The spermatic cord can usually be dis- 
tinctly felt behind the tumour, and tlic testicle foi-ms a distinct 
and evident mass below it, a little towards the posterior part. 
The cases in which the elements of the eord are scpai-ated, 
and the whole obscured by the hernia, arc exceptional. Their 
nature may be recognised by the liernial impulse and other 



When of long standing, a scrotal lieniia is often associated 
with a testicle more or less atrophied. So often has this con- 
iition come under my observation, that I am inclined to regard 
as a common residt of rupture, especially when the pressure 
a powerful convei truss haa been necessary to retain the 
iptnrc. 
Some degree of varicocele is also often found in old cases of 
1, the result of the same conditions of pressure from a 
or from the hernia itself. 
The morbid conditions of the spermatic apparatus which are 
likely to be mistakeu for inguinal hernia arc various, One of 
the most common is an undescended testicle lying in the in- 
canal, and held there by a band of adiiesion to the colon 
parietes. These cases mostly come under the surgeon's notice 
in young lads. A considerable impulse on coughing, an increase 
of protrusion on making a muscular effort, and a considerable 
subsidence of the tumour on lying down, would lead to much 
lubt if there were not also the valuable indication of the ab- 
ice of the testicle from the same side of the scrotum. A 
want of development of the scrotum on the same side, giving a 
striking and characteristic want of symmetry in the part, is 
usually found when the gland haa not yet reached its destina- 
tion. Pressure upon the tumour in the groin gives to the 
patient the pecidiar sickening sense of pressure on this gland 
ually accompanied by a degree of tenderness resulting 
abnormal position ; thus giving a ready token of the 
r 2 
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character of the swelling. It is, of couree, of great ii 
that its true nature should be re«^:niscd, since the f 
a tniss in these cases is most injurious. 

Fatty tumours in the ing;uinal canal arc sonietimes met witb^ I 
and closely reaemble an omental hernia. The ori^n of thcasi 
growtlis is often found to be in the subserous fat of the peri- 
toneum. In this ca«e they are much impressed by tlic cough I 
impulse, and are hkcly by their cidargcmcnt to produce dilata- 
tion of the upper part of the canal, so as to be followed by a 
true hernial protrusion. For this reason it cannot be wrong to 
treat these formations by a proper truss, with the double in- ■ 
teution of producing absorption of the tumour by pressure, andv 
of preventing the formation of a rupture. V 

DcTPlopmcnt of an adipose mass in the substance of the cord I 
itself, I have met with several times in dissecting-room sub- % 
jeeta. This is the more likely to be taken for an ohliquol 
hernia, as it lies commonly in front of the elements of the cord I 
itself, and is invested by most of its more superficial coveringB.a 
It is less liable to be impressed with a cough impulse than the I 
fbregoiDg; and may be distinguished by a careful exploration I 
oi-er the internal ring, at which point no cough impulse will bej 
observed. Tlie superficial ring may be dilated by such aJ 
growth sufficiently to admit the point of the finger. With onef 
linger placed here, and another over the internal ring, wbilel 
the patient coughs, a proper eonchision may generally be ap- I 
rived at. Tlie pressure of a truss would always he beneficial4 
in such a case, for the same reasons as in the condition lasu 
mentioned. fl 

Cysts may be developed in connexion with the spcrmatitij 
cord in the inguinal passage. Though less common in tha 1 
situation than in the scrotum, they give rise to more doubt inl 
the diagnosis. They are usually formed in connexion with the J 
va» deferens, cither by the ocelusiou and dilatation of a divcrti-l 
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ctdmn BO commonly found upon the duct, or by the growth ol' 
an independcDt acephalocyst. Tlie contents of a cyst of the 
former origin will sometimes be found to contain spermatozoa. 
In the latter ease they contain a. clear liquid, liolding in solu- 
tion some of the salts commonly found in tlie blood, but with 
little or no albumen. A case is recorded by Sir A. Cooper of 
a Hteatomatous cyst, placed upon the cord aljout the external 
abdominal ring, which was treated by a truss iu mistake for 
faemia. Iu making a diagnosis it must not bo forgotten, that a 
true hernial sac may be cut off by adJiesiou from its continuity 
with the peritoneum, and converted into a cyst preseutiug many 
of the characters of those just described. It usually eoutuins a 
serous fluid more albuminous in its composition than the fore- 
going. Cysts are usually distinctly defined in their outline, 
ahiftjpg readily and eluding pressure ; they feci very hard and 
plastic &om tension of their contents, and arc more or less 
globular. They are to some extent affected by the cough iin- 
pulse, according to their position iu the canal, but they may 
not implicate the deep ring, and have not the dilating character 
of a true hernial protrusion. 

From the harducss aud mobility of most of these cysts, the 
pressure of a truss, instead of producing absorption, will prove 
injurious by pressing the cyst iuto the superficial or deep ring, 
and dilating them so much as to predispose to a true rupture. 
In doubtful persistent tumours placed deep in the canal, 
therefore, it is better to suspeud treatment and to watch the 
case. If the growth of the tumoiir be gradual aud uninter- 
rupted, and no sign of rupture follows, a puncture with a 
grooved needle will render the case clear which may at first 
he doubtful. Cysfa superficial to the canal may be decided 
upon at an earlier period, and more easily, aud treated by the 
ordiuary methods. 

Diffused hydrocele of the spennalic cord is often more diffi- 
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cult to distill guiab, inasmuch ae it possesses one of { 
important characters of a rupture iu disappearing altogether on 
the patient lying down, by the fluid passing tlirough the dis- 
tended areolar meshes at the internal ring into the eubperi- 
toueal tiBsues. In the erect posture it quickly returns, but 
without the hesitation fi'equently shown by a true rupture, and 
gives a eertain impulse on coughing. 

If the swelling, however, as is generally the case, extends 
down the course of the cord into the scrotum ; its narrow and 
elongated form ; its close contact with and obscuration of the 
cord, its fluctuation ; and the marks of pitting left on it by 
pressure with the tops of the fingers, will lead to its recogni- 
tion. A case of this kind which came under my observation 
presented this difierence from a hernia, — much greater pressure 
over the deep ring and canal was necessary to prevent the 
swelling &om reappearing on the assumption of a standing 
posture after lying down. 

Glandular tumours are less common in the ingiunal than in 
the crural canal and rings, but are sometimes found in the 
former situation, closely resembhug a bubonocele. Like cysts, 
they are more moveable, more defined at the upper and outer 
part, and harder than a hernia, and may have no connexion 
with the internal ring. The presence of some condition of the 
testis or cord accounting for them, of a scrofulous diathesis or 
syphihtic taint, especially when accompanied by glandular 
swellings elsewhere, will lead up to a correct diagnosis. 

It may be remarked in this place, that disease affecting the 
more superficial parts of the penis and scrotimi induces irrita- 
tion and swelling of those inguinal glands which are placed 
superficial to Poupart's ligament, and may finally lead to the 
enlargement of the glands which lie in the crural canal, 
through which their ducts pass into the abdomen. Disease of 
the testis and cord, on the other hand, affects primarily the 
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lymptiaticB in the inguinal cancil, and not the superficial glands. 
Such disease is usually evident enough to show the aature of a 
tumour of this kind simulating a hcniia. 

Abscesses may form in the inguinal canal. These may he of 
glandular origiu aud confined to that region; or may pass 
into it in the progress of a suppuration in the course of the 
vas deferens or round ligament. In the former case, they may 
be sufficiently removed from the iutemal riug to he unaffected 
Ly a cough impulse; and, in the latter, there will usually be 
present distinct evidences of eocsistent disease affecting the 
prostate, bladder, uterus, or ovaries. In the ultimate progress 
of such cases, some degree of fluctuation, cedema, or tenderness 
Till he apparent in the canal, which will explain the condition 
of the parts. 

The rules ordinarily laid down in the text-books on Sur- 
gery, founded mainly upon the observationa of Cooper, Law- 
rence, and others, will be found sufficient to distiiiguiah the 
ordinary diseases of the testicle and cord, and their coverings in 
the scrotum, which are apt to simulate a scrotal hernia. In 
this place only a very brief allusion is required. 

Hydrocele of the tunica vaginalis, encysted or otherwise, can 
give rise to doubt only when sufficiently large to enter into and 
dilate the superficial ring, Their growth fipom below ; the 
greater obscuration of the testis and cord ; their translucency on 
the application of a candle flame; their greater weight and 
evident fluctuation ; and tlic abscocc of pain and cough impulse, 
are the clistLnctive marks, Tlic shape of a hydrocele of the 
tunica vaginalis is mentioued hy some as being distinctively pyri- 
form ; this, however, is subject to so many modifications, both 
on one aide and the other, as to be imtrust worthy, except in 
combination with other signs. Many cases of encysted 
hydrocele present themselves to the surgeon, in which the testis 
has all the appearance given to it hy a hernia. The cord, 
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however, is usually lost in the tumour; tbe inguinal canal is 
normal; and the superficial ring closed, unless in very large 
cases. The cord in these cases can be felt to be implicated iu 
the tumour; by moving the testicle from side to side in the 
scrotum, its movements will be found to be followed closely by 
the tumour. 

In the following pages will be found the details of a case of 
effusiou into a closed hernial sac, closely resembling a hydrocele 
in its fluctuation, translucency, and shape. To render the 
semblance more complete, the testicle was also enlarged, a: 
often the ease in hydrocele. 

Young children are occasionally affected by an cfiusion iatoti 
the scrotal offset of tbe peritoneum, which may closely aimulal 
a congenital licmia. In such cases, however, the diameter 
and obliquity of the upper part of the tumour which is so 
characteristic of congenital hernia is not so marked, the dila- 
tation of the inguiual canal not being, iu the earlier si 
80 decided. (See Fig. 69.) Sometimes, the connecting cai 
being patulous throughout, the fluid can he pressed up into 
peritoneal cavity, and the tumour made to disappear entirely.- 
A cough and cry impulse, dilating the tumour, is often plainlj^i 
evident, completing an exact resemblance to rupture in theoa' 
respects. 

The deep ring is frequently, in these cases, so small as not 
to admit of bowel passing into the scrotum, and the case will 
get well on the application of pressure and evaporating lotions. 
If the cfliisiou be so abundant as to dilate the internal opening, 
or if this be large from the first, a portion of bowel wiH 
pass into the cavity, and a congenital hernia will be the 
result. 

Not unfrequently, the internal apcrtui-c is completely closed 
at the ring, and the tumour cannot be dispersed by pressure ; 
though still retaining a cotisiderable amount of cry impulse, 
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firom its close contiguity to the peritoQeal cavity in the inguinal 
canaL 

On account of the thinncBS and delicacy of the covcriugs, in 
an infant theae tumoura may readily be distinguished by their 
weight, tranalucency, and fluctuation, as well as by the absence 
of rumbling or gurgling noises and intestinal motions under 
pressure with the fingers. 

Doubts suggested by the shape and appearance of a hema- 
tocele will usually be dispelled by attention to the history of 
the case. 

In certain cases of chronic enlargemenl of the testicle, 
attended with a thickened condition of the spermatic cord, sus- 
picion of a hernia may arise. The deposit in such cases is 
usually of a tuberculous or carcinomatous nature. 

I have lately had the opportunity of examining this condi< 
tion of the testicle and cord after death. The patient was a 
young man who died suddenly while under treatment for the 
enlargement. The deposit in the gland was of the usual tuber- 
cular kind, the thickening of the cord was tolerably uniform, 
and extended along the whole length of the inguinal canal, but 
presented at points a kind of knotty enlargement caused by an 
accumulation of the same nature as that in the gland itself. 
The glands in the neighbourhood of the external iliac vessels 
were also enlarged and suppurating, involving the coats of the 
vein in the inflammatory changes; which bad connected a 
softened clot, adherent to its interior surface, with the suppu- 
Tating mass outside. The case had a clear history; and more- 
over, the hard unyielding nature of the swelling on the cord 
and the absence of hernial impulse, distinctly marked its nature 
and dissipated all doubts as to its true character. 

Varicocele is a condition almost always popularly mistaken 
for a rupture. To the surgeon the characteristic signs arc 
usually familiar. Its feel compared to that of a bunch of 
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worms enclosed in a bag, eluding the pressure of tlie fingers. 
Its usually affecting first the lower part of the cord ; its speedy 
subsidence when the patient lies down ; and its gradual return 
on rising to the erect posture, while the finger is &rmly pressed 
upon the superficial ring, which is usually of the normal 
size ; arc signs, in ordinary eases, sufficient to distinguish this 
condition. 

In a certain proportio!i of the more severe cases, however, 
the varicose condition may extend to the spermatic veins lying 
in the canal ; which may not only dilate the inguinal passage, 
but may give a decided cough impulse to the whole swelling. 
This varicocele cough impulse also closely resembles the true 
hernial impulse, in having a distinctly dilating character, firom 
the Quid nature and internal communications of its contents. 
In some such cases considerable doubts may arise, more 
especially as this condition is often associated with a hernia j 
auu the feel of a piece of omentum has some of the characten 
common to varicose veins. By close attention, however, the 
tortuou^ course, tubular character, and clastic reaction of the 
dilating venous channels can l)e satisfactorily made out ; and, 
taken with the characteristics of a varicocele just enumerated^ 
will render the ease clear, 

Wlien a rupture containing omcntiuu only is in the canal^ 
coesistent with the varix, the case may assume a very doubtfiil 
character. In such a case the omentum docs not recede so 
quickly, as the distended veins become emptied on assuming 
the recumbent [xisition ; and it may be recognised as a distinct 
structure by the point of the finger in the canal remaining 
still affected by the cough impulse. It will be found not to bp 
variable in its volume, and not to afford the elastic reactioa 
against pressure that varicose veins do. An inflammatory 
thickening in the canal, such as is common to varicose veins 
when injiu'cd, will he distinguished by the accompanying ten- 
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demeas on presBiire, pain, and cedema ; affecting, to a greater or 
leas degreCj the testicle itself. By careful observation at dif- 
fisrent intervals, the presence of a portion of bowel, now and 
then, in addition to the omentum, will enlighten the surgeon 
upon the case. In the Appendix will be found the details of a 
▼eiy large oblique hernia, associated with a large varicocele, 
both cored by the same operation. {Case 8.) 
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HISTOHT OP THE TBEATMENT OF INGUINAL RUPTURE WITH | 
TUB INTENTION OF FBODUCING A RADICAL CDBK. 



A BRIEF review of the different methods which have been tried I 
for the cure of rupture, may throw some light upon the causes j 
of the want of success, which has been almoat universal ; of the I 
danger to life, which has been too often demonstrated ; and 
upon the essential requisites for effecting the desired end with J 
safety. 

The older methods comprise many plans, the palpable I 
inadequacy of which render, to our eyes, their extension, adop. I 
tion, aud recognition only to be accounted for by extreme I 
ignorance on the one hand, and impudent charlatanry on the I 
other. Some of these pretended remedies, by plasters and I 
ointments (most trequently containing elecampane in some I 
form), serve occasionally, even iu the present day, the deft | 
hand of roguery in drawing contributions &om the pocket of 
gullibility. Other aud more severe plans of cure, by caustica 
or the actual cautery, possessed some more plausible cliums on 
the imperfectly educated medical men of two centuries ago; 
and though less acceptable to the poor pain-dreading patients, J 
were yet more readily submitted to than any process which i 
would bear upon its back the formidable label of an operation. 

One plan, — of causing ulceration of the coverings of the 
rupture by the use of oil oj vitriol, obtained so famous a repute 
in this country at the early part of last ceiitiuy, as to lead 
the government of the day to bestow knighthood M\ta\i au 
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impudent quack ; and to give him, in addition, the more sub- 
stantial reward of 500/. a year, and 5000/. paid down for his 
secret nostrum. 

These severer plans were speedily found to be followed by 
sueh serious consequencea, and such imperfeet or futile results, 
as to be entirely abandoned. 

Exdtion of the sac and its coverings, and in young boys, of 
the testicle also, as pntctised by Cclsus, must have led to many 
fatal results, by exposing the abdominal cavity and its contents 
to much rough manipulation and deleterious external influences ; 
as well as the general system to a severe shock. 

Another plan, described by Galcn and Paulus Egincta, con- 
sisted in ligature of the sac at and below the superficial ring ; 
the ligature embracing also the spermatic cord and skin, the 
testicle being at the same time removes! or left to slough out. 
For centuries after the time of the last-namcil medical lumi- 
naries, the practice of some modification of this plan ia stated 
by Dionis and Scultetus to be extensively in vogue by unqua- 
lified charlatans perambulating among the poor and ignorant 
populations of Italy, Prance, and Germany ; aehieiing sAnous 
and extensive public injury, and bringing into discredit all 
more rational plans for the cure of rupture. Sueh arc the 
marked examples of the value placed upon a radical cure of 
this common complaint in all ages and countries. 

As a competitor for public approbation and patronage against 
this wholesale mutilation of the king's lieges and military 
recruits, another, a more mild and scientific proceeding, was 
introduced under the prepossessing name of tlte royal stitch. 
This consisted merely in opening the sac freely and stitching 
the edges close by a continued suture, with a view to obliterate 
the cavity. 

About the same date a plan, called the punclum awreum, 

e alao practised by the more scientific and regularly educated 
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medical men. As described by the celebrated Ambroee Vari, it 
consisted in passing a ^Iden wire, or sometimes a leaden one was 
preferred, behind 1)oth the sac and spermatic cord at the super- 
ficial ring, and including both these and an intenening por- 
tion of skin in a loop ; which was then twisted down tight 
enough to dose the hernial opening, without totally interrupting I 
the passage of blood to and from the testicle. 

Of both these plana it may be said that, even if efiectual in 
closing the sac at the point operated on, the result was simply ' 
the temporary conversion of a scrotal Iieruia into a bubonocele ; 
with the certainty of a further protrusion at some future period, 
sooner or later. The closure of the inguinal canal itself was 
not attempted, and yet the exposure of the sac, and tlirough it | 
the peritoneum, to the air, would render them liahlo to the ] 
bad consequences which have at times ensued from this cause. 
Of the last-mentioned plan it may he said further, that there 
was every likelihood of troublesome complications arising in the 
testicle, if the ligatures were twisted a little too tight to allow 
for the succeeding tumefaction j and of direct failure if not 
twisted tight enough to close tlic hernial channel. 

The operations practised at a later date by Schmucker and 
Langcnbeck of Berlin, consisted in csi»osing the sac by a Jree 
incision at the superficial ring, separating it from the cord, and 
pacing a ligature round the sac alone. Tlie former surgeon 
then proceeded to remove the whole of the fundus of the sac 
below ; while the latter was contented with suffering it to re- 
main in the scrotum, either to elough or to become obliterated 
by inflammatory adhesion. 

The large proportion of fatal cases {two or three in ten}, and 
the great severity of the symptoms in all cases resulting from 
these methods, together with the want of a successfiil result in 
many ; as shown by the experience and testimony of these 
surgeons themselves, as well as of Acrel, Amaud, and Petit, in 
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France, and of Abemetliy and Sharp in this country ; were sucli 
Bft to deter these celebrated surgeons from prosecuting their 
attempts, and the methods above described fell into disuse. 

I It is evidently the extensive exposure of the serous membrane ; 

I the rough handling of the cord ; and complete strangulation of 
the sac in these operations, which exposed the patients afterwards 

\ to the very severe symptoms and great risk of life recorded by 
the several operators ; from primary peritonitis, burrowing of 
matter, and other mischievoiis consequences to the testis and 
cord. The theory assumed by Langenbeck, — that the neck of 
the sac from the point ligatured along the canal to the internal 
opening Ijecame degenerated and obliterated, like a tied 
artery, up to the nearest branch, was totally unsupported by 
observation ; and from what experience has since taught us, 
will not, at tliis day, be received as even probable. Moreover, 
the tendinous openings being altogether untouched and un- 
compressed, a free course was permitted for matter to burrow 
upwards in the alxlomitial walls to the jwritoncum ; or if the 
patient escaped these couscqucncea, a free exit was aftenvards 
allowed for the return of the hernial protrusion. 

The plan of producing a radical cure of rupture by the use 
of a strong tight Irius with a hard pad of wood, was originally 
recommended by Richter. It has, of late years, been much 
practised by American surgeons, and by some in Ireland, upon 
the plan of Mr. L'Estrange. The results which have l)cen 
thereby obtained have not been hitherto publicly presented in 
a satisfactory manner. The injiu-ious effect upon the testicle 
and cord in some cases I have heard of, and the want of 
encccsa in many others, have appeared to me to depend in a 
considerable measure upon a deficiency in the shape of the 
compressing pad, as will be described more completely in a 
proper section of the present vohime. 

is in small and incipient cases only, that hope is to be 
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entertained of a radical cure from the pressure « 
however skilfully made and applied, bo far as preeeut ex- 
perience Bcems to indicate. 

The more modem operations that have becu devised for ti 
cure of hernia are so various, that some difficnity is experiei 
in claasifj-iDg them so as to estimate fairly their different c 
hilitics. Such a fertility of iuveution is an additioual endea 
of the activity of research aud scieutiflc ability which has 1 
brought to bear, through so many centuries, and under s 
different conditions ofauatomieal and surgical knowledge, t 
this important subject. 

Tlie methods most worthy of notice may be classed i 
two heads. First, — those which deal with the interior of f 
sac only, with a view of eaiising adhesion of its opposed surfacfifl 
to each Other. This lias been attempted in various ways — vix., 
by a simple seton of threads, candle-wick, or sponge, passed 
through the sac by a needle, or other instrument. Such arc, 
briefly, the methods practised by Schuh" of Vienna, and Riggs 
of New York. Bclmas of Paris, passed into the interior of 
the sac a bag of goldbeater's skin, which was then distended 
by jelly, with the same object ; proceeding upon the principle of 
the radical cure of hydrocele. M. Vclpcau in Paris, and 
Professor Paneoast in New York, injected into the sac a solu- 
tion of tincture of iodine or cantharides. ' 

Of all these plans it may be said that, even if effectual in 
accomplishing their object without danger to tlie patient [which, 
for many of thcni, is a very liberal concession indeed), a simple 
adhesion of the surfaces of the sac itself, will not prevent the 
formation of another sac from the abundant and loose peri- 
toneum at the internal opening ; since the real, effective boun- 
daries of the inguinal canal and rings arc left as patulous as 
before. This was long ago |)ointcd out by Mr. Lawrence in i 
able treatise On Rupturea. 
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In the treatment hjseton, the profuse nnd continued siippn- 
ration which is induced exposes the patient to an increased 
risk of the occurrence of burrowing of the matter between the 
abdominal layers, or of pycemia. 

In the same cliiss as the foregoing, may be placed the opera- 
tion proposed by M. JSonnct of Lyons, which consisted in 
passiug needles across the sac and coverings, and thus pincliiug 
them up, ns they emerge from the superficial ring. This pro- 
ceeding evidently deals only with the anterior part of the sac 
below the inguinal canal ; leaving the upper and posterior por- 
tions, and the tendinous boundaries unafTccted. The result was 
the temporary retention of the hernia in the canal, and an 
ultimate return to its former condition ; with the inconvenient 
alteration of a constriction, or incomplete adhesion, opposite the 
point operated on, increasing the liability to strangulation. 
The ultimate condition of the cases operated on in this 
manner, as I have been informed by an eminent fellow-citizen 
of M. Bonnet, was invariably unsatisfactory. 

The second class of operations, — are those which follow the 
method of invagination of the skin and fascia of the scrotum, to 
plug up the hernial canal. Upon this priueiple arc founded 
two operations — one, practised by Signoroni and Gerdy, and 
followed considerably of late years by different surgeons in this 
country, with various unimportant modifications; and another, 
originat«l by Wurtzer of Bonn, and followed by Rotherauiid in 
Munich, Sigmund in Vienna, and by Spencer Wells, Rcdfern 
Davies, and others in tliis country. 

In Gerdy's method, — the skin of the scrotum, containing some 
portion of the fundus of the hernial sac, is pushed up into the 
euperfieial ring by invagination upon the finger of the ope- 
rator. A eur\-ed needle, armed with strong ligature thread, is 
then ean-ied along the finger, and tlirust through to the surface 
of the groiu on each side of the pouit of the finger. Tlie 
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ligature is theu tied up, ho as to hold the invagiiiatcd sac a 
skill in their new position, till adLcsion lias taken place in the 
interior of the caual. Sigiioroui used a piece of catheter for 
iuvagiuatiug ; while Gerdy attempted fiirthev, to cause adliesioD 
of the opposed surfaces of the hollow cone of skin by the re- 
moval of the cuticle by caustic ammonia, and by placing 
sutures at the mouth of the iuvagination, — a proceeding which 
was usually futile. 

lu Wurtzei^s method, — there is substituted for the finger of 
the operator, a stout wooden plug (variously modified by his 
followers), which 13 intended to fill up the hernial canal and 
openings, and to stretch them bo much as to set up adhesive 
inflammation on the serous surface, all round the iuvaginatcd 
sac, ITie plug is held in position by one or two needles, pass- 
ing out at its extremity, through the anterior wall of tlie canal 
in the gi"oiu, and fiscd externally to a grooved compress of 
wood. Between the plug and compress, the folds of the skin, 
fascia, and sac are then forcibly compressed by a screw; with 
the object of producing their adhesion to each other. 

The essential difference between this plan and Gerdy'a, con- 
sists in the retention of the plug, (usually ahont seven days,} 
until it is supposed to have set up adhesive action to a sufficient 
extent, by its dilating pressure upon the opposed serous surfaces 
and boundaries of the caual. The theory is, that this will 
take place to such an esteut as to obliterate the neck of the 
sac, to prevent the unfolding of the iuvaginatcd skin, and so to 
plug up the hernial opcuiug by a permanently inverted cone of 
ekin and fascia. 

In all the foregoing methods of producing a radical cure of 
hernia, it is intended to puncture the sac, or otherwise to cause 
it to become obliterated by inflammatory effusion. It may be 
assumed, therefore, that the danger of an exteusion of the in- 
flammation to the peritoneum itself is nearly equal in all. In 
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this respect, however, wc must except the objectionable practice 
of injecting the sac with irritant fluids, where the UDuninl 
danger of an escape of some portion into the peritoneal cavity 
ia obvious, and has in man; cases proved fatal. 

Witli this exception, the records of the numerous cases 
which have been operated on up to the present time, both 
in this country and abroad, clearly prove — that the danger 
of Berioiis peritonitis ia by no means great, nor such as to 
cause any apprehensions on the part of the sui^^eon or his 
patient. 

Such fatality as has been placed on record, following all the 
operations just reviewed, has been, in most instances, owing to 
the burrowing of matter between the layers of peritoneum and 
deep-seated fascia. 

WTicn small punctures only are made in the intcgnments, 
and a scton or ligature traverses through them the deep-seated 
tissues; and more especially, when distending force is at tlie 
same time used ; free suppiirative action ia set up in the decjier 
structures ; and the pus, not being able freely to escape through 
the obstructed punctures, makes its way along the areolar in- 
tervals between the abdominal layers ; or along the spermatic 
cord into the pelvis; or through the inner ojicuing of the 
hernial sac into the peritoneum. In this way, and as a 
secondary effect, peritonitis ensues ; or the patient may succumb 
to exhaustion induced by profuse discharges from an cxtensivi- 
suppurating surface. Such dangers are, of course, more im- 
minent if the pressure of the invaginating instrument produces 
I a deep-seated slough, wliich has stometimes followed the iinc of 
dilating plugs. 
Unlike the o'dcr and more severe operations previously 
mentioned, the failings of these more gentle proceedings do not 
seem to lie in their danger or fotality, but in their inefficiency 
to accomplish a good and permanent cure in a sufficient pro- 
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portion of the caacs operated on, as to give to the patient 
grounds for expecting a sncccsafiil issue. 

Most, if uot all, of Gerdy's thirty-six cases of operation 
a relapse of the hernia ; and the operation sulfflidcd from pi; 
observation until resuscitated recently in various forms and 
giiiscs. Of the ultimate condition of cases operated on 
Wurtzcr'a method, it is very diffictilt to arrive at sufficieut 
satisfactory information. In all the cases seen by tlic author, 
or occurring in the practice of nearly all the surgeons known, 
to him, these results have Iiccn entirely unsatisfactory. Wi 
very few exceptions, the rupture rc-dcsccnded soon after 
plug was withdrawn ; or as soon as the constant use of a t 
was discontinued. 

A very general impression prevails among surgeons, both in 
this country, in France, Germany, and the United States, that 
none of the foregoing operations have given such a promise of 
satisfactory results as to bring them into genera] use. 

A few Bueccssful cases among a great majority of iaili 
will not counterbalance occasional fatal terminations. 
more objectionable, are operations ivhieh render the use 
truss afterwards painful or impossible, as sometimes occurs. 
An endeavour to point out the causes of faili 
in these operations will put U3 in a better 
to judge of means adopted to overcome them. 
In Fig. 20 it will be seen that invagiiiati 
of the hernial sac from the scrotum into 
inguinal canal leaves, by its reduplication, a 
culor fold or " cul dc sac;" which, from its cl( 
attachment to the spermatic conl and 
structures, extends much lower down behi 
than in front. In Gerdy's operation, and 
those following the principle of his ph 
attempt whatever is made to close this poeterior fold. 
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Boriaoes nxind the eotiie «inaimfaei»cj e of the nec^ of the ncv 
aa wdl as coosolidatioa of the hential caaaL lliis I bdiere to 
be an entirely mistaken aasamptioo, and one not (banded upon 
aeeorate obsciTation. Except under an amouut of preasnic 
qttite nnbcaiaUe to the patient, and sufficient to giw rise to 
dongfaing of the oompressed stmctores, such a result does not 
oocor, — and for the following reason. 

Between the two haid ccHnjncsnng surfaces and the wvous 
snr&ces intended to be affected, are many mobile layers of 
tissue, doubly folded by the invagination, and expressly arranged 
by Nature to escape injury, and ward off pressure &iun the sper- 
matic cord ; viz., skiu, fat, fascia, subserous tissue, and teudiuous 
aponeurosis. Effectively to overcome their couscn-ing power by 
pressure alone, nothing leas than very severe inflammation and 
sloughing is necessary. Such a result, produced by the wooden 
plug, gives the operation a character at once clumsy and severe. 
Into the posterior fold of tlie reduplication of the sac, then, 
1 the generality of cases where these operations have been 
performed, a portion of bowel or omentum in due time makes 
its way, along the posterior wall, and behind the adhesions in- 
tended to restrain it. (iradually and uot less surely, the com- 
plete dilatation of the canal, temporarily ditninished in dia- 
meter by the invagination, is fully re-established. The hollow 
cone of skin is the first to become obliterated by its elasticity 
of reaction ; the slender adhesions become elongated by its 
downward traction ; the hernial protrusion follows close, and 
completes the ddatation of the hernial passage and the disteU' 
siou of the sac to its former dimensions. 
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Ill the cases which I liavc csaraincd after failure of 
Wurtzer's operntioDj the superficial ring and canal have becu 
more than ueually patulous. The effect of the plug is to dilate 
ttie superficial ring and inguiual passage as far as it extends, 
and to prcA'eiit any adliesion of the sides together. Conse- 
quently, when the hernia returns, a larger protrusion than 
before is permitted. It is here that the inherent vice of the 
principle u|K)n which that operation is fonnded becomes more 
apparent. To plug up and distend a dilatable opening vrith the 
Wcw of closing it, b evidently a mistaken proceeding. 

The patulous condition of the superficial ring permits the 
weight of the testis and its coverings, and the elastic reaction 
of the stretched skin and resilient dartos of the scrotum, to | 
exert their full effect in dragging down and stretching the J 
slender adhesions to the anterior wall of the inguinal canal, j 
The hollow cone of skin becomes thus quickly obliterated ; and 
the dilatation of the posterior fold of the invagiuated sac is 
accelerated by the backward traction of the rectus muscle upon I 
the posterior wall of the caual. In front of the lower part of J 
the returned rupture, are borne the cicatrices of the ruptured | 
or elongated adhesions. I 

It will be seen, in the progress of such eases, that the maaa 
of inflammatory exudation apparent in the earlier stages is only 
temporary in character, sufficing for a short time only to block i 
up tlie passage and keep up the rupture. The parts sooner or 
later resume their normal flexibility from absoqition of the 
mass of consolidation. Nothing tess than a close and extended 
adhesion of the permanent structures forming the walls of the 
canal, will suffice to keep up its permanent closure. Such a 
result, it is evident, cannot he obtained by dilatatiou. 

lu rupturcB having a narrow inguinal passage, the skin can 
be invaginated only a very short distance into the superficial , 
ring ; the jilug effecting a mere indentation into it, with a . 
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limited area of adhesion around the needles. A buhonoceic 
thna remuitis in the chief part of the canal, the dilating pres- 
sure of which &om above Boon suffices to overcome such shght 
resistance. 

In the numerous cases in which a considerable constriction 
of the sac takes place at the superHcinl ring, with a much di- 
lated canal forming a large canty within the abdominal walls 
(a* described in the former pages of the present volume), the 
plug comiot be made to act by filliug up the interior j unless 
either forcible dilatation of the 8iii>erfieial ring be previously 
made to admit a larger plug, or the plug itself is made to ex- 
pand after its passage through the ring is effected. To effect 
either of these processes is diffieult to the operator, and very 
painful to tlie patient ; and may give rise to such sci'ere iu- 
Sammation as to add much to the objectionable character of the 
whole proceeding. 
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THE PIUNCII'I-ES OF THE OPERATIONS PHACTISKD 
BY THE AUTIIOn. 



To effect a radical cure of inguiaal hernia in a eatisfafi 
manner, it is nccea&ary to adopt a plan to aliut up permanent^ 
the inguinal openings and canal, by drawing together and pro 
ducing adhesion of its tendinous walls as far up as the intert 
opening. If we succeed in doing so much as to restore the| 
valve-like action of its oblique sides, we shall restore the pai 
to its normal power of resistauce to dilatation and hernial pro 
trusion. 

The most obvious way of doing this is by the application c 
sutures through the sides of the canal, in such a ma: 
ensure its complete closure, both behind and in front of the 
s]>ermatic cord, sufficieutly close to the latter to procure its 
adhesion without intemipting its functione. 

To accomplish this, it is necessary to obtain a hold upon the 
posterior and superior boundaries of the canal, so as to cause 
their firm and close adlicsiou to the anterior and inferior wall ; 
or, in other words, to unite the conjoined tendon firmly to 
Poupart's ligament in front of and alwvc the spermatic cord ; 
so that these structures shall be made to hug the cord as closely 
as in their normal conditiou. This union tends directly to 
counteract the dilating influence of the rectus muscle upon the 
posterior wall of the canal. To ensure success, complete union 
must be established along the whole length of the inguinal 
canal, which will afford a broad extent of adhesion, able to 
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pagcs^ eapecially if sided hf as iM|iiiHi«i of the Bguaal esBaJ 
in B dnwcted Boltjoct, will i^ov tint the eao^oioed tcndoD msr 
be taken up by a needle vhhont difficnkr, if the b^i^tr be 
first paaeed along the canal and pbeod boAj faehmd the lover 
btwder of the internal obliqne imwdc, aad then Bade to hook 
it fonratd tovards the mr&e^ M la to niae the tendon to 
which it is attached into salient relteC 

It wiD be seen that the bcwdcr of this tendon ia [daced bnt a 
short distance from the margio of the deep ring <n the | 
wall ; and that the epigastric Tessels are at this point : 
from iujurj' by the fascia transversalis, as veil aa by the finger 
trf" the operator placed in front of them. If a subject a&ctcd 
with oblique ingoinal hernia be selected for the demoDstnUion, 
it will be seen, as before remarltcd, that these tendinous stme- 
tures arc more distinct than in a subject not so affoetecl, 
especially if tlic ruptnrc be lai^ and <iS old standing. The 
laxity of the tissues in most hernial caoea also enables the 
operator to pass the finger behind the edge of the conjoiua) 
tendon itself; and, in some cases, even to push it between the 
peritoneum and the back of that tendon, so as to feci the edge 
of the rectus muscle. The looseness of the eubpcritoDeal &flcia 
at that part, enables this to be done without any tearing of 
the tiBSuea. A ligature properly placed tlu^ugh the conjoined 
teiidou, and then drawn outwards and forwards, eucroachen 
on the inner side of the deep opcnuig of an oblique hernia, so 
as to diminish the size of this opening itaelf. In this manner 
is obtained as near an approach to the deep opening on this 
side, na can safely be procured without danger of wounding the 
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epigaatric vessels, and interfering with the peritoneal membrane 
itself. 

Ol the outer side of the sac, towards Poupart's ligament, a 
much higher jjoint can be safely readied with the needle ; which 
may be made to punetnre the aponeurosis of the external pillar 
directly opposite to the intcriiaJ o[)eiiiiig. When these two 
points are drawn together by tightening the ligature, the deep 
hernial opening is compressed both almve and at the sides. The 
induration which follows the retention of the ligature suffices 
to close, more or lees completely, this part of the neck of the sac. 

The ligatures, placed as above described, will be fouud neces- 
sarily to include also the pillars of the superficial ring, and to 
lie for some distance along the sides of the inguinal canal, 
crossing from one side to the other, so as to close them up to 
each other. 

It will be seen, that in the various methods originated and 
practised by the author for the cure of hernia, this novel prin- 
ciple of compression and closure of the tendinous sides of the 
hernial canal in its entire length, prevails throughout. 

In this important particular, they differ entirety both from 
the older and more modem operations; all of which either deal 
with the sac almost solely, or rely upon the principle of dila- 
tation or pining of the canal. 

Tliey diflcr also from the more effective, but more severe 
and fatal ones of Sclimuekcr, Langenbeck, and others, in being 
of an entirely subcutaneouji character. The sac, if punctured 
at all, is pierced by a small and valvular opening only; and 
remains deep-seated and removed from atmospheric influences. 
Tlie connexions between the sac itself and the layers of deep- 
seated tissues, are not broken down or interfered with, being 
traversed only by the needle and ligature. In many of the 
cases given in the Appendix, the sac has probably not even been 
punctured; but, being recent and mobile, has been pushed up 
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B the invaginated fascia beyoud the ligatured points, which 
have thus closed the canal external to the sac altogether. In 
joang, small, and congenital cases, this liaa been effected with- 
out auy transplantation of the scrotal structures ; but by simple 
closure of the hernial canal by the \we of pins. In larger and 
wider coses of longer standing, however, tfae distance separating 
the sides of the hernial chauuel, and the advisability of retain- 
ing as much as possible of the sac coverings withiu it, have in- 
duced the author to invagiuate permanently the front and outer 
parts of these coverings ; and to fis them in the canal as a basis 
to tie dovm the ligatures upon. Thus is produced, by the suc- 
ceeding inflammatory and adhesive actions, a solid agglomeration 
of adherent and resisting tissues. 

In direct hernia, the circumference of the short canal at the 
neck of the sac is closely embraced by the ligature nearly all 
round, so as entirely to shut it off from the peritoneal cavity. 
The pillars of the superficial riug are by the same process 
closed round the invagiuated fundus, so as to compress aud 
enclose it in a folded mass, and so to fortify the deeper adlie- 
sions against the protrusion of the bowel. 

When invagination is practised, a small opening in the skin 
of the scrotum, sufficient to admit the forefinger, permits of the 
easy separation of a sufficient extent of the deeper sac coverings, 
to enable the invaginnting finger to discriminate more closely 
and distinctly between the structures in the eaual ; to reach a 
higher point of invagination than can be effected with the skin i 
and to guard from injury the peritonetmi, nscera, and deep 
vessels, during the passage of the needle. A direct and free 
escape is thus provided, also, for any discharge which may form 
in the progress of the ease, at the most depending point of the 
ligature track ; iu addition to a pnneture at the opposite end iu 
tluj akin of the gi-oin. In this manner, the possibility of the 
burrowing or pocketing of matter is reudercd as small as may 
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firrauess, steadiness, and security of hold to the iuvagiuatiiig 
finger J aitd counteracts the tendency of the scrotal layers to 
slide ofl' the tendinous structures during the paasage of the in- 
stniinent through them. 

The means employed to hold the strncturca together in their 
new position until adhesion takes place have, for reasons to be 
hereafter given, been changed from onlinary ligature thread to 
stout wire or piua. 

The method of proecdnrc in fixing them has necessarily been 
varied, according to the requirements of the material used, and 
the peculiar exigencies of the case operated on. 

In the first twenty cases given in the Appendix, stout hempen 
ligature thread was usctl to draw together the structures. This 
was chosen with the idea that its greater flcsibility rendered it 
more fitting than wire to follow the needle in the somewhat 
delicate manoeu^Tes required. As an additional precaution in 
large cases, the ligature was passed also across the canal low 
down, close to the external ring. The irritation set np by a 
ligature thread was, at first, thought to be favourable to the 
formation of solid eifnsion in the deep parts. In some of the 
cases operated on considerable suppuration was the result, and 
it was observed that the amount of solid matter effused, and of 
permanent adhesion, was by uo means in proportion to the 
suppurative action ; but that, on the contrary, in some eases in 
which but little pus was formed, a greater degree of consoli- 
dating action and contraction than usual ensued. In some 
measure this was due, no doubt, to the state of health and condi- 
tion of the constitution of the patient at the time of the oiieration, 
Hearing much of the non- irritating properties of wire sutures, 
about that time reintroduced to public notice by Dr. Simi)son 
of Edinburgh ; and having hnd, unfortunately, a case which ter- 
minated fatally £ix)m pysemia ttii'ec weeks after the operation 
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for the radicEil cure (Case 20), the author waa led to try liga- 
tures made of metal. 

The diminution of the amount of suppuration wldch there- 
upon followed waa so marked, that, with some modifications in 
the manipulation of the wire whicli were found necessary after a 
few trials, the plan now practised in most eases by the author 
waa adopted with great advantage and success. 

Although it will be seen, in the remarks uj^n Case 20, that 
the amount of suppuration was not so great even in tliat patient 
aa in some others, and that tlie patient was nearly convalescent 
when attacked by tlie symptoms ; yet it was indisputable, that 
to lessen the suppurative action would be an important step 
gained, espceially aa the desired consolidating and adhesive 
action was not in proportionate ratio. 

The operation by pins was suggested by the effects produced 
in the treatment of varicocele and varicose veins, by the use of 
the rectangular pins originated by the author. It was tliought 
that in children with congenital herniie having nan-ow elon- 
gated necks, it would be possible to elose up the yielding and 
rapidly developing tissues by means simple and free from danger ; 
BO as to present great advantages over tlie slow and uncertain 
process of pressure by a truss. 

The residta obtained in thirteen cases have been, so far, so 
satisfactory in these respects, m well as in the permanency 
of the cure, that this plan may fairly claim a good place among 
the radical cures of rupture. 

In the operation by ligature thread it will be seen, that an 
external compress is necessary, to tie down the threads upon 
and to compress the more superficial parts between the ligature 
and the siuface. In that by wire, as latterly practised, thia 
proceeding, from which most of the pain suffered by the 
patient arises, has been abolished ; or only had recourse to in 
large and exceptional cases. 
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the scrotiil fascia 



nd sac fimdus are 
gitiatcil, and retained in the canal by the adhesious set up by 
the ligature. In tlie operation by pins, the sides of the canal 
arc simply skcweml, as it were, together; and no permanent 
invagination is effected. 

In all, the main principle of Becuring the conjoined tendon 
with the posterior and euperior boundaries of the eanal, on the 
one baud ; and the anterior and inferior walls up to Pouparfs 
ligament, on the other ; is adhered to. 

In some cases which I have seen, inattention to the former 
important and more difficult part of the proceeding has re- 
sulted in a return of the rupture. In some of the failures 
which have occuiTed in the early part of my own espericncc, 
I have considered the unsatisfactory result to be owing to a 
want of success in securing a good hold of the conjoined tendon, 
and thus leaving too much room in the back part of the canal 
close to the cord. This has led to the practice of ajiplying 
backward pressure by a bandage u[K>n the wire loop, as recom- 
mended in the description of the operation. 
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THE OPERATION BY LIGATURE THREAD AND COMPRBSS. 



Tats operation was deflcrihcd by tlic author m the TVanaac/i'oiur 
o/ tKe Medico-Chimrgical Society for 1860, \'oI. xliii- 

The instruments iiaed in performing it are, F7rsi, — a stout, 
unyielding needle, mounted in a strong handle, with « bliulc 
much curved near the shaft, and less so near tlio |K>iiit ; so aa 
to lie conveniently in the curve of the forefinger. The point 
J8 blunt, with tapering, wedge-shaped shoulders ; formed, not 
to cut, but to split its way through tlie tendons. Neur the 
I)oint, the concave surface is flat horizontally, so as to take np 
readily a layer of tissue ; while the convex part is rouiidetl off 
laterally, so as to slide easily along without danger of puncturing 
the finger of the operator. Towards the handle, the blade is 
thicker in the opposite diameter, and more sharply curved than 
near the pinnt ; giving it more resisting power, and a tendency 
to come short up ta the aurfaee whcu pushed far into the 
tissues. The handle is long and stout; giving a good leverage 
to the operator, and enabling liim to control the point with 
greater facility. {See Fig. 21, b.) 

For those who have not acquired facility in performing the 
last-mentioned manipulation, I have devised a needle of the 
same form, but prorided with a sliding guard ; which, projecting 
from the back surface of the point slightly beyond it, covers it 
untd it is fairly planted in a satisfactory position for puncturing. 
By drawing with the forefinger a tri^cr placed under the 
handle, the guard ia withdrawn and the point exposed to 
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a HufBcient estcnt to make the puncture with case and 
safety, (c.) The eye of the ucedle should be well drilled and 
smoothly countersunk ; and when used in the wire ojicration, 
should be slightly grooved towards the point, to lodfte tlir 
hook of wire which holds it to the instrument. 

Fig. si. 




Second, — A small knife, with a blade resembling a tenotomy 
knife ; the points harp and lancet-shaped ; the edge cutting only 
for an inch near tlie point ; and a stout back. The handle 
should be thinned off at the end, so as to make a rounded ctlgc 
like that of a paper-knife. Tliis instrument is iised for the purjiosc 
of making the preliminary scrotal incision, and separating the 
fascia from the skin, (a.) 

Third. — A compress or pud, made of Iwxwood, glass, or 
porcelain, long aud broad enough to cover tlic hernial eaiial. 
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It may be cylindrical, flat, or boat-shaped, with a hole or groove 
about the middle to fasten the threads upon, [tl.) 

Fourth. — A stout hempen thread of sufficient length, free 
from irregularities, well waxed, and tlien soaped. 

Tliis operation is one in which mueh advantage is obtained 
by the operator from the admiuistration of chloroform, wliicli 
should be carried so far as to remove that spasmodic con- 
traction of the abdominal musclee which involuntarily takes 
place under a painful manipulation of the deeper parts of tlie 
hernia, even when made for purposes of diagnosis only. In 
some patients this is difficult to effect with the usual expen- 
diture of the agent. The stage of struggling should be com- 
pletely passed before the needle is introduced. Violent cou- 
traction of the internal oblique muscle renders it difficult to 
obtain a satisfactory position for the finger and needle ; while 
that of the recti and other muscles forces the rupture into the 
canal, and embarrasses the point of the invaginuting finger at 
the critical time of passing the needle through tlie deeper 
structures. Accidents have occurred to the protruding bowel 
under the cireumstaneeB, which Lave mainly arisen, in my 
opinion, from a want of attention to the imirortance of passing 
the needle at the time of the most complete relaxation of the 
muscles of the patient under the ansesthctic agent. Great in- 
convenience also arises from cough, which may be set up by 
the use of an impure chloroform, containing irritating com- 
pounds. 

The pubis and scrotum of the affected side being cleanly 
shaved, the patient is laid upon his back with the shoulders 
well raised. The surgeon will find it most convenient to stand 
on the side to be operated on, and to use for the purpose of 
invagination the forefinger of the right hand for the right aide 
of the patient, and vice versa. 

The rupture being carefully and completely reduced, the 
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finger is first passed into the canal by iiivaginating ttic Bcrotum J 
pretty low down, to ensure a complete absence of the visccraa 
froin the sac, and to investigate the boumlariea and pecu- ' 
liarities of the hertiial passage. If the patient have a tendency 
(o cough or stniggle, or the hernia is easily protruded, aii 
assistant must carcfiilly command, by pressure, the internal 
opening during the preliminary incisions. 
Tio. 82. 




The Operation. — An incision is first made in the skin of the 
scrotum, over the Hindus of the sac if the mpture be lai^e, and 
a little below it if small. The most eonvenicnt direction of 
the incision for the future steps of the operation is obliqueiy 
downwards and outwards, terminjiting a little on the oiiter side 
of the scrotum. It should be long enough to admit easily the 
point of the finger with the needle in addition. (Fig. 23.) If 
the rupture operated on be a bubonocele, the point chosen for 
the scrotal incision should be 1^ inches below the spine of the I 
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pubis. Then the knife, bciug insinuated flatwise between the 
skin aud fascia for about au iuchj is to be carried round the 
edges of tlie incision, so as to separate the former from 
the latter over an area of at least two inches in diameter. 
More than this will be required if the rupture be a very large 
one. The thin end of the Iiandle of the knife will suffice to 
separate the loose connexions of the scrotal fascia to any extent 
tliat may be required, in ordinary cases. 

Next, the knees of the patient should be brought tt^ther 
and bent up so as to relax the structures in the groin, 
Fio. 33. 




The operator's forefinger i-s then passed, witli tlic nail 
directed backwards, into the scrotal aperture, and made to 
invaginate the detached fascia into the inguinal canal. Tliis 
inragination should be eommenced at as low a point as pos- 
sible, BO as to force the finger as much as may be behind the 
hernial sac, between its fiuidns and the spermatic cord. The 
latter may, at this time, be steadied by an assistant making 
gentle traction uimn the testis, (Fig. 23.) The invagi- 
nating finger should be made to reach as high as possible in 
the canal, towards its superior opening. The position of the 
cord and of Poupart's ligament should then be distinctly made 
II 2 
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out. Then, by hooking forward the finger well towards 1 
Hurfacc, the lower border of tlie internal ohliqne muscle will i 
felt raised upon it. This may be more distinctly recognised^ 
by placing the other hand u]X)n the surface of the groin, when 
the thicker portion of the deep-seated structures in frout of the 
rupture will be felt betwceu the fingers. By directing the 
F(o. 24. 




In this tmd munj of the sncceeding figurea llie akin add fascia; are ropre- 
acuted turned nsidr, to bIiow tbe disposition of the inva^iiiatiiig finger and 
inatmineuts, in the various steps of the opcrutioo. This takes plaoc in the 
opcmtion under these tissues, hj the guidance of the sense of toueli and out 
of sight of the operator, as sten in Fig. 25. 

finger inwards, the operator will now feel at its thumb side 
the edge of the conjoined tendon raised with the muscle, and 
placed in relief on the posterior wall of the canal. 

The needle, unarmed and well oiled, is then passed alon^f I 
the same side of the finger, and pushed through the teudon at 1 
its most salient part, so as to take up a considerable portion 
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of it. {Fig. 24.) It is tbcii turned towards the surface, 
traversing the internal pillar of the superficial ring obliquely 
upwards and inwards, till the point is seen to raise the skin of 
the groin. In these mancBuvres the point of the needle 
should be carefiUly preceded and covered by that of the 
finger. The skin is then drawn inwards and a little upwards, 
as much as its deep attachments will allow, and the needle 
pushed through it. (Fig. 25.) 

Fio, 25. 




One end of the thread is then connected with the needle, 
and the latter withdrawn with a quick motion, leaving the 
other end in the punoturc. 

The invogiuating finger is then placed behind the external 
pillar of the superficial ring, as close as possible to Poupart's 
ligament, opposite the internal hernial opening, in the groove 
which is there fbuud between the spermatic cord and the 
ligament. The finger being again raised towards the surface. 
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tbc aponeurosis is stretched well upon it. (Fig. 26.) The needle J 
narryiug tlie ligature is then passed along the finger between 
it and Poupart's lament, and pushed through the latter oppo- 
site to tlie point of the former. When its point is seen to 
raise the skiUj the latter is drawn outwards, until the needle 
can be piiahed a second time through the puncture before ] 
made. A loop of the thread is then left in the puncture, and [ 
the needle withdrawn, carrying the free end. 




The finger is next placed on the inner side of the spermatic 
cord, just above the pubic spine, and pressed firmly upon the 
conjoined tendon, pushing it backwards and the cord outwards, 
so as to feci prominently the border of the rectus tendon. Into 
the tendinous layer of the triangular aponcurosin eoveriug this 
part of the rectus, die needle is then thnist, so as to take up 
obliquely a considerable portion of that structure ns near as 
possible to the pubic spine, which affords a good guide to the I 
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proper pliice for tlic piuicture. (Fig. 27.) Tiie jwint of the 
needle is then turned obliquely upwards towards the surface, and 
tbe skin drawn downwards and inwards over it, until it can be 
passed througli the puncture for the third time. The needle ia 
then Qeed altogether from the thread, and witlidrawn. The whole 
of the ligature thread is now found in the upper puncture, pre- 
senting two euds and au iutermcdiatc loop. The upper end 
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encloses the conjoined tendon and the internal pillar of the super- 
ficial ring ; the loop passes through the outer pillar, close to the 
centre of Poupart's ligament ; and the lower end through the 
triangular aponeurosis and the insertion of the internal pillar 
low down. Two portions of thread are thus placed across the 
hcruial canal, invaginated fascia, and sac, closely embracing, 
but not including, the spermatic cord, and connecting the pos- 
terior or deep wall with the anterior or superficial (Fig. 28), 
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perforating the apoueurosia in three places, as seen in a; but I 
escaping by the same aiKirture in the skin, as seen in transverse ] 
section in b. 

The compress, or pad, is then appli»l over the canal in an | 
oblique direction, with its centre opposite to the threads i 
they emerge from the groin puncture. The two ends of the | 
thread are drawn over to the outei' side, and the loop to the 
inner, tlie latter crosBing between the former. {Fig- 29, B.) 
One end of the thread is then passed over the compress and 
through the loop, and tied back to the other end in a loop knot 
or bunch (a). Tliis method of fastening the thread in one 
instead of two jKiitiouB gives an equable adjustment to the 
pressure. 

Fig. 28. 




When the thread is tightened up, direct evidence of its 
action upon the canal and rings can be obtained by the finger. 
The posterior wall of the canal shoidd be aaeertained to be 
drawn forward by the ligature, and the pillars of the superficial 
ring closed in, If this effect on the posterior wall is not 
recognised, it may be apprehended that the conjoined tendon 
is not properly secured in the grasp of the ligature. 

The lower end of the compress should reach as far down as 
the scrotal incision, which is usually tucked up elose to the 
superficial ring by the traction of the ligature invaginating the 
fascia and sac. (Fig. 29, a.) 

Pledgets of dry lint are then placed at the sides of the 
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compress, and a fold of liueu retained by a spica bandage over 



The patient sliould be placed in bed with his shoiilder» well 
raised, and a bolster under his knees to keep the groin struc- 
tures relaxed. If njiieii pain be experienced, a full dose of 
opium in some form should be given to allay it, and repeated as 
often as this syiuptom may require it. 

After the foregoiug method were operated on the patient* 
whose cases in the Appendix are numbered from 3 to 20. 

Fio, 2!) 




In the first case, the same principles of operating were aLw 
strictly followed, but two separate ligatures were used, and the 
iustrumeuts employed were of a more complicated character, 
which subsequent rcfiectiou and experience modified into the 
simplicity of form and number just described. 

If the pressure were much complained of, the spica bandage 
was removed the next day. lu small cases, or when much 
thickening and consolidation were quickly apparent about ttic 
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canal, the ligature thread was untied, and the compress 
moved on the third or fourth day. In other eases it was kep^ 
on till the sixth or seventh day. 

In some cases the discharge was small in quantity, appei 
as a serous exudation on the second or tliird day. If the 
were freely punctured, the discharge was usiiaUy more abun. 
dant, in the form of a reddish scrum, bceomiiig purulent about 
the fourth or fifth day. Sometimes the lower opening in the 
scrotum healed entirely by the adhesive process. When the 
strain on the ligatures was great, and a large sac was included, 
the discharge escaped freely at both the openings. .The threads 
were usually left in the wound to act as conductors of the dis- 
charge, and to keep up a seton-like action in the canal for as 
long a time as was deemed necessary, judging by the amount 
of solid eflnsion. 

In one case (No. 8) in which a large rupture was com- 
plicated with an extensive varicocele, profuse suppuration in 
the interior of the sac ensued, and sloughs escaped freely by 
the lower aperture. The upper one discharged little ; the liga- 
ture appeared to have cut off the sac entirely from the peri- 
toneal cavity. No untoward complications whatever ensued, 
the patient made a most escellent cure, and was completely 
(reed both from the rupture and the varicocele, while the te»- 
ticle remained entirely uninjured. J 
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OPERATION BY WIHB, AS AT PRESENT USHALLT 
PRACTISED BY THE ADTHOR. 



Thb imtnimenia ufled iu this operation are the knife and needle 
before described, aad a piece of stout copper wire silvered, about 
two feet long, The wire should be as thick aa may be coneis- 
tent with tolerable flexibility, The advantages of having the 
wire thick are — that a fine wire cute the tendinous structures 
when drawn tight, acting like a tenotomy knife upon their tense 
fibres, HO that these important tiaaucs become set free from its 
grasp, instead of being held firm in their new position until 
made adherent by the slower process of ulceration. A thick 
wire also, when twisted, carries round with it, not only the in- 
cluded parts, but also the deeper structures attached to them ; so 
that ail the structures near the parts immediately traversed 
by the wire are dragged and twisted up more or less, so as to 
complete the entire closure of that part of the hernial passage 
which is not included in the grasp of the ligature. A thick 
wire also retains its form with more tenacity, and holds the 
openings which it traverses more in a line with each other ; so 
that any discharge which may form escapes from the wire track 
with more facility, its passage being more direct and less ob- 
structed. Copper wire is better than silver, because it is 
stronger, more tenacious, and not so liable to form kinks and 
break off; — it is better than iron, because at the proper thick- 
ness it ia more flexible. Any disadvantages possessed by a 
thick wire are experienced at its bend in the eye of the needle. 
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If the doubled wire be as thick as the needle itself, tlie bend, 
will not pass through the needle track with the point. Th*^ 
needle used in this ojjcration, however, should be so thick a 
be j)erfectly unyielding. Its broad blade will open a track suffi- J 
ciently large to receive back with case the point with the wire! 
attached. Any little hitch will be readily overcome by with- 
drawing the needle with a rapid motion, accompanied by a 
slight jerk. In many instances, I have had the wire thinned down 
at the ends by gradations, mode by passing them through the 
diminishing holes of the draw-plate for about six inches at each 
end. In some of the trials, howei'cr, the shoulders thus left on 
the wire were arrested in some part of the track, and the wire 
broke off — an awkward accident, necessitating a fresh appli- 
cation of the needle. Upon the whole, it is better to trust to 
a thick, stout needle with the eye grooved, and a wire of a 
degree of tliickness limited only by convenient flexibility, and 
undiminished at the extremities. No. 20 is the degree of 
thickness I have generally used. 

In preparing the wire for this operation, it should be drawn 
rapidly several times tlirough a woollen eloth, so as to clean it 
perfectly, straighten it out, and by the heat of the friction to 
render it a little more flesible. About half an inch at each 
end of the wire should be carefully hent into a hook, suffi- 
ciently round to render its passage through the eye of the 
needle easy, and quite free from side twists. The wire shoidd 
be then well oiled, folded in the middle, and given in charge of 
an assistant to keep it unaltered in form. 

It has been remarked that the needle should be strong and 
unyielding. Tliis is especially the case when wire is to be , 
used, partly for the reasons above given, and partly because in I 
performing the vaiious passes of the needle considerable resw-1 
tance by the muscles ia sometimes csperienced in drawing the 
tendon transfixed by the needle towards the proper place for 
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puncturing tlie skin. In tlie figure given of the needle used by 
myself {Fig. 21, a], it will be seen that near tlie point it is 
flattened from side to aide, but as it gets nearer the handle the 
diameter in the cross direction bccomea the larger. This was 
found to be requisite to prevent the tendency of the curve to 
open ont under prcaaure, and so allowing the point to slide be- 
tween the abdominal layers, instead of comiug short to the 
surface when intended to do so. Such an accident on the 
living subject might give rise to serious complications. 

It will be noticed in the succeeding description, that in the 
operation by wire each pass of the needle is made with tlie in- 
strument unarmed. With a wire of the necessary thickness, 
or with any kind of wire, or even thread, passed through the 
eye of the instrument, it is difficult, if not impossible, to 
transfix the tissues with the exactitude which is desirable. 
With the needle perfectly free, on the otlier hand, great preci- 
sion is attainable by a moderate amount of pnictice. 

The Operation. — The patient and surgeon being placed in the 
position described in the first operation, the same preliminaries 
being gone through, and the scrotal incision, the separation of 
the fascia and its invagination with the sac, being accomplished 
as before detailed, the border of the internal oblique is felt for 
and raised ; the conjoined tendon recognised and carefully taken 
up on the needle, which is then made to traverse the more 
superficial parts obliquely upwards and inwards. The skin is 
then drawn in the same dii-ection, and the needle pushed 
through it. So far the steps of the operation are precisely 
similar to that first described. (See Figa. 22, 34, and 25.) One 
end of the prepared wire is then hooked on to the eye of the 
needle, care being taken that it fits fairly into the groove, and 
the instrument is then withdrawn rapidly and with a slight 
jerk through the tissues, di-avring the wire after it. 

The needle is then disengaged, and passed upon the finger to 
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its outer aide as high up as the internal opening of the Ltrruia, J 
opposite which it is pushed through the anterior aponeurosis I 
close to Poupart's hgamcnt. It is then turned ho as to traverse j 
the same cutaneous aperture through which the wire has I 
alreiuly passed, which is to be (Irawn upwords and outwards to 
meet it. The opposite end of the wire is then hooked i 
drawn through the puncture after the needle into the scrotal I 
aperture, and then disengaged as before. (See Fig. 26.) 

Thus far the steps of the operation differ only in the one J 
small particular of hooking on and off the ends of the wirc^ I 
from the operation with threads. 

At this stage of tlic operation the two ends of the wire I 
emerge together at the lower or scrotal aperture, after traversing | 
the coDJoincd tendon and interna! pillar on the iuner side and I 
Pouparfs ligament at the outer aide rcspcetivcly; while the loop I 
which connects them emei^cs at the upper or groiu puncture. 

The sac of the hernia and the fascia covering it opposite the I 
scrotal aperture is then pinched up between the finger and 
thumb, and the spcrmatie cord is shpped back fi*om their grasp, 1 
in the same way as in the operation for tpng the veins in I 
varicocele. The needle is then passed from without inwards J 
and a little upwards, in the direction of the incision aeross the 1 
scrotum, close to and in Jront of the spermatic eord. A slight \ 
twist given to the point of tho needle will enable it to take up 1 
idl the structures which lie in front of the spermatic cord, and 1 
at the same time to enter and emei^e entirely within the limits J 
of the scrotal incision, llie curve of the blade and the ex- 1 
tensibility of the scrotal tissues will permit this to be done J 
easily, without making a fresh cutaneous puncture. If this 1 
accidentally done, however, the incision may be extended so I 
far as to meet the new puncture. One of the ends of the wire I 
is then again hooked on to the needle {see Fig. 30), and dnkwnl 
with it across tlie cord through or behind the sac, traversuig the 4 
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scrotal fascia. I have Hsually been iu the habit of tlrawiug 
that end of the wire which has already traversed the con- 
jyined tendou through the scrotal portion of the aoc, as being 
iKitter placed, when drawn up, fur niakuig pressure upon the 
deeper parts of the canal, and more easily withdrawn after- 
wards. Either end, however, may be taken, the outer end 
having another recommendation of giviug an extra twist to the 
sac when drawn up and tightened. 

Fi6. SO. 




; Boc 18 small and recent, reaching only as far as the 

scrotal aperture, the wire may be thus placed entirely behind 

it, and between it and the cord. But if the sac be larger, and 

i of long standing, its close adhesion to the cord will hardly 

I permit this to be done, and it is unavoidably punctured 

I posteriorly. 

In still smaller cases, wherein the sac docs not descend 
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much beyond the cstcrnal ring, the last step of transfixing tht 
tilficilL must bo performed nearer to the insertion of the piUai 
of the ring. 

In accomplishing this manccuvre, tlic needle may also be 
made to take up a portion of the pillars themselves close to 
their respective insertions on the inside of the spermatic cord. 
The crest of the pubis will uSbrd a good guide and protection 
to the deeper parts, the point of the needle being made to slide 
close to the bone. This additional precaution is very desirable 
in large cases of inguinal hernia oceurriug in females, iu wliom 
there is not much fascia capable of being invaginatcd at tliis 
point. 

In some very small cases, both in male and female subjects, 
this last tranafixiou of the fescia or pillar» by the needle may 
be altogether dispensed with ; as any great amount of per- 
manent invagination of the sac or fascia is not necessary to fill 
up a narrow hernial canal when drawn together by the suture. 
In some small female eases, a simple incision over the super- 
ficial ring, without any separation of fascia, will suffice to apply 
the neecssary sutures with accuracy, and to affoitl a free escape 
for the discharges. 

The next step in the operation is to straighten, stretch, and 
draw down both ends of the wire, until the loop above is close 
to the skin. Here it is held by the finger of an assistant 
while the surgeon twists the ends ixmnd each other, giving them 
three or four turns. This manOBUvre twists also the enclose*! 
sac and fascia which are held between the ends of the wire. 

Next, the loop is drawn steadily upwards so as to itivaginate 
the twisted sac and scrotal fascia firmly into the hernial canal, 
stretching them as far up as possible towards its deep opening. 
Tlie loop is then, in its turn, twisted well down into the upper 
or groin puncture, giving it the same number of turns. 
The forefinger of the operator should now he placed in I 
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scrotal puncture to ascertain wlicthcr a satiBfactory clostire of 
the superficial ring has followed the tightening of the wire, 
The effect of traction ou the wire upon tlic posterior wall can 
also be distinguished. Great care should also be taken that 
the skin of the scrotum is not drawn upwards between the 
pillars of the ring, so aa to prevent their direct union. 




The projecting ends of the wire are then cut off by pliers 
about three inches from the surface; and both together bent 
into a hook, which is carried upwards to meet the loop curved 
down to receive it, till the two are locked together, and form 
an arch over the intervening skin, (Fig- SI, a, b.) 

A pad of lint, rolled tightly up to a size sufficient to fill up 

I the interval between the arch of wire and the skin, ia then 
placed under it between the punctures. (Fig. 31, c.) A 
broad spica bandage is then placed over all, so as to make 
firm compression upon the wire steadied by the pad of lint. 
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In mate cases, it is advisable to ascertain that the coed is 
moveable beluiid the lower t"wist of wire, and not included in 
its grasp. It should also be ascertained that the superficial 
ring is entirely closed up by the tightening of the wires. 

In large scrotal hemite, the testis on the side operated on 
will be more or less drawn up towards tlie ring. 

"When the patient is removed to bed, care should be taken 
to keep the abdominal structures relaxed, by raising the 
shoulders and placing the knees bent over a bolster. The 
scrotum may be supported by a small cushion covered with gutta 
percha skin. As a support to the testes, I have been in the 
habit of employing a long and broad strip of common adhesive 
plaster, carried across the upper parts of both thighs, and pass- 
ing behind the scrotum. This is not so likely to permit the 
scrotum to slip down as the piece of wood used by Bicortl as a 
support. Attention to this point will obviate any bad con- 
Bcqucueea in the way of swelling and pocketing of matter, which 
might follow a dragging aud dependent condition of the testes. 

A slight enlargement of the testis on the affected side, 
coming on in twenty-four or forty-eight hours after the opera- 
tion, is a satisfactory indication, showing a sufficiently close 
embrace of the substance of the cord, and a siifficicnt pressure 
upon that part of the sac which immediately invests it, as well 
as upon the posterior wall of the canal. If this swelling be 
great, or there is much pain in the gland, the spica bandage may 
be removed after twenty-four hours' application. Generally, 
however, it will not be found necessary to remove it till the 
third day. General abdominal uneasiness may also necessitate 
its removal. To this, the application of a hot fomentation 
flannel will usually give immediate relief. 

The after-treatment consists simply in giving opium in some 
form, as often as pain or restlessness renders it advisable. 
Patients differ much in this respect. For the most part, they 
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Buffer hardly any pain after the first twelve hours. In some 
cases they are restless, and complain of the tightness of the 
bandage, of flying paius in the abdomen, and of a flatulent 
condition of the bowels. No tenderness on pressure upon the 
abdomen is, however, expcrieneed, pressure rather giving relief. 
Somclimes pain is eomplaincd of along the iliac crest, which I 
attribute to the pressure upon the small ilio-inguinal nerve, by 
the ligature enclosing it. Five grains of pil. sapon. eo. given 
soon after the operation, and repeated every night at bedtime, 
or as often as rendered advisable by the pain, is the usual 
treatment I have pursued, with hot fomentations in some of 
the cases. 

It is important in the after treatment of these cases not to 
keep the patient loo tow, as we thereby diminish the power of 
reparation on which so much of the permanency of the cure 
depends. The diet should be mild and unstimulating, and 
taken more freely when the patient feels inclined to eat it. To 
begin with a mi\]c diet ia beat, with streng beef-tea ad libitum, 
and two eggs daOy. 

If the bowels have been properly cleared before the operation 
by a mild dose of castor oil, and the diet thus earefiUly regu- 
lated, it is better to leave them to their normal action after- 
wards than to ii-ritate them by purgatives. If moved within 
the first three or- four days it will be sufficient. If not, and 
the patient complains of diatenaion, a tablespoonful of castor 
oil will be found to make him more comfortable. 

After the bowels tiave been opened, the patient is generally 
allowed to have a slice of meat or a chop, if he can eat it ; but 
no vegetables, until a longer time has elapsed, and the wound 
18 fairly healing. If the latter process be somewhat sluggish, 
six ounces of wine daily will be beneficial. If the patient have 
been previously accustomed to stimuli, this may be increased to 
eight or ten ounces. 
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The wire usually gives rise to very little irritation or suppu- 
ration, and may be kept " in situ" much longer thau threads, 
which seem hy their retention of putrid or decomposing matter 
to cause more sujipuration in the wound. 

lu the course of the first week, when the tumefaction of the 
more superficial parts has subsided, and the discharge, after 
being serous, has become purulent, evidences of thickening 
and consolidatiou of the transplanted tissues within the canal 
become distinet. 

The effective cffiision in the canal may be distinguished from 
an cxudatiou into the superficial tissues, by the skin being 
moveable over it as freely as over the surrounding parts. In a 
short time, the efiuaion becomes so large and hard, that it may 
he held between the finger and thumb, and felt to be deep-seated 
behind the aponeurosis of the external oblique. 

I have generally untwisted the wire about the eighth or tenth 
day, and removed it altogether about the fourteenth. In cases 
where the amount of solid effusion seemed to be less than usual 
and slow to form, I have kept it in as long as twenty-one days 
with benefit. Its withdrawal has rarely given much trouble, 
and but a small amount of pain. By acquiring the habit of 
giving the twist to the wire always in oue direction, and count- 
ing the turns, it becomes easy to untwist in the opposite direc- 
tion, and with the same number of turns reversed. The track 
iu which it lies in tlie tissues is usually so much enlarged by 
ulceration as to permit of the wire to pass with slight traction, 
although one or two of the irregularities caused by the twisting 
may remain on it. The two wire tracks arc usually, at this 
time, blended into one by ulceration of the inten-ening parts, 
and the wires may be felt rubbing against each other in their 
whole length. In large cases, where they are widely separated, 
this may not he the case. The movements of the two ends on 
each other will indicate their freedom from each other's em- 
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brace. It has uaiially been necessary to untwist only the lower 
ends of the wire ; tlic loop and the upper twist generally coming 
away unaltered by upward traction. It is better always to 
draw the wires out upwards, if possible, to avoid the cliance of 
tearing downwards tlie new adhesions of the invaginated fascia. 
In one or two cases only, it has been necessary to divide the 
wire at the loop, and to draw out the two portions separately ; 
or to stretch the wire atraiglitcr by forcible traction at both 
ends previous to withdrawing it. 

After the wire is withdrawn, the groin in the neighbourhood 
of the puncture must be compressed gently every day, to firee 
the deeper parts of the wire track from pns. This must be 
done carefully, by pressing the groin deeply in a direction 
towards the puncture on each side, so as to get the pressure 
Iwhind the wound as much as possible. Tlie fistulous track 
may be afterwards washed out every day with zinc lotion. In 
some cases, where the granulations appeared weak and relaxed, 
I have used a solution of tannin, and also a lotion of the 
muriated tincture of iron, witli great benefit. The tissues were 
rendered firmer and harder, and the tendency to their suppura- 
tion checked. I have thought that, in these cases, the succeed- 
ing induration was harder and more enduring. The upper 
puncture is usually the first to close, the lower acting for 
some time longer as a drain to carry off the discharges. This 
usually takes place in the third week, when a spica bandage 
and a pad of good size may be applied firmly, and the patient 
allowed to get up and walk about hia room. As soon as the 
parts will bear it, a light truss of the proper shape may be 
worn without waiting for the complete healing of the lower 
wound. 

The kind of truss I recommend, and have been lately in the 
habit of treating patients with after operation, is the horseshoe 
pad truss, of which a description will be found in the following 
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pages. The spring of the truss must not be too strong; it 
should be strong enough to support but not to compress ; and 
the pressure should be quite flat, and be spread over the neigh- 
bouring parts as well as the obliterated canal, so that the pad 
of the truss should not be too small. (See the section on 
TVusses,) 
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margins a little, the fascia was invagiaated, and the needle first 
passed through the conjoined tendon as before described — ^the 
wire, with one end thinned off, booked on above and drawn 
through into the scrotum. The needle, disengaged from the 
wire, was then passed across tlie sac in front of the cord at the 
scrotal incision, the lower end of the wire hooked on and drawn 
hack with it across the back part of the sac. (Fig. 33.) Tlie 




needle, carryiug the thiu end of the wire, was then passed in 
the usual place through the middle of Foupart's ligament, as 
1 in Fig. 31. The wire was then freed, aud the needle 
withdrawn, leaving the two ends of the wire in the upper 
puncture ; these were then crossed over each other and twisted 
round a. wooden compress, as seen in Fig. 35, *, B. 

Thus the loop of wire was sunk in the hernial canal, en- 
closing the conjoined tcndou, the sac, aud the two pillars of 
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the superficial riiig, invagmating the sac and scrotal fascia, and 
retaining them powerfully upwards against the internal open- 
ing of the hernia. 

The above proceeding differs somewhat from the one before 
described. Carrying the needle fastened to the wire through 
Poupart's ligament is, perhaps, a little more difficult to ac- 
complish. The use of the external compress is also retained. 




It is an operation to be preferred, perhaps, where it is desir- 
able, from the length of the sac and of the hernial canal, to 
obtain greater upward traction of the former into the latter. 

Another modification is represented in Fig. 36. It was ren- 
dered necessary by the great width and lax condition of the 
inguinal canal and external ring, amounting to a direct open- 
ing into the belly, and requiring an additional precaution for 
the closure of the eupertieial opening. After invagination of 
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the scrotal fascia, the uecdle wus passed, and the wire pliieed I 
in the usual nay through the two sides of the canal, as high ] 
up as possible, and the two cuds of the wire drawu into the J 
scrotal iueision in the manner before dcacribcd. Tlie cuds J 
were then made to cross each other in the interior of the sac. J 
Tliia was aeeomplishcd by hooking the inner end of the wire I 
(both ends of which must be drawn thin in this operation) on 1 
to the needle, pushing it across the sac from without inwardi J 

F[G. 35. 
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in the manner before described ; and theu, by freeing that end ' 
from tlie instrument and hooking on the outer end, ivhicli was 
theu drawn through the sac in its turn by withdra-w-ing the 
needle. The sac was then invaginated as much as possible by 
traction ou the loop, the wires being made to hold by bending 
their ends forwards. The needle was then passed through 
the insertion of the internal pillar into the front of the 
pubis, and the nearest end of the wire is drawn back with | 
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the mstniment. Tlie same process was reiieated at the inser- 
tion of Puuparf s ligamcut, taking througli it the remaining 
end of the wire oii the inner aide of tlie spermatic cord, wliicli 
was pushed outwards during t)ie manoeuvre. The additiono] 
hold thus givcu to the wires upon the pillars of the superficial 
ring lessens the strain upon the punctures during the action of 
the recti, which, in lai-ge cases, Las a tendency to split or fray 
the parallel fibres forming these structures. At the same 

Fig. :w. 




time, the hernial opening is closed at the lower part, close 
above the pubis, where I have tbund tlie greatest tendency for 
the rupture to escape after an operation, in large cases. In 
large and difficult cases, these advantages more than compen- 
sate for the additional time and trouble in operating. The 
pnbic crest and spine are prominent guides to the operator in 
the latter part of the operation, and prevent any danger to 
the deep-seated parts from the point of the instrument. An 
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elongated, cyliudrical boxwood pad was then applied to the 
surface; the upper end was inserted into the loop of wire 
emerging from the upper puncture, and round the lower end 
were twisted the two free endu of the wire at the scrotal in- 
eisioUj as seen in Fig. 36, oii the i-ight groin. This method 
was employed in Cases 23, 37, and 59 (Appendix). 

In Fig. 37 is seen a representation of the wires "in situ," 
applied in a large case of direct hernia. {Case 22.) It differs 
from the operation just described only in the two lower 
ends being appliefl to their reBpective pillars, on the oppo- 
site side, instead of the same side, of the spermatic cord. 
This is easily accomplished by pushing the cord outwards 
before applying the last end of the wire. By this means, the 
inner wire is made to traverse the hernial canal and sac twice, 
opposite to and below the deep opening, and in front of the 
spermatic cord, which is also crossed twice by the wire. 

By these two operations, intended for very large cases, we 
obtain additional holds upon Foupart's ligament, at its insertion 
into the pubic spine, and upon the internal pillar of the super- 
ficial ring, and tendinous origin of the rectus muscle. The 
tendency of these hcruiae to escape close above the pubic crest 
is thus provided against. In very large and las cases, the addi- 
tional employment of the compress is desirable ; though, if pre- 
ferred, the loop and ends of the wire may be twisted down 
into their respective apertures of egress, and then united over 
a rolled pad of lint, as usually employed. 

Mature observation of the effects of the external compress 
has led me, in ordinary eases, to prefer the method of twisting 
up the wire into the punctures. 

The effect of the compress is chiefly exerted upon the super- 
ficial parts, consolidation or effusion in which has no beneficial 
effect in imparting a. resisting power to the inguinal canal. At 
the same time, the ptau and uneasiness to the patient are con- 
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sideralily increased by it. In moat cases, it lias a tendency 
also to prevent the free escape of the discharges, and usually 
requires an early removal for this reason. In other cases, it 
becomes speedily so loose by the nlceratioji of the wire track 
as to be of no use after the first week. Its effects will be seen 
to be chiefly felt by the tissues which are superficial to the wire 
or ligature, and are included between them and the compresa ; 



Fio. 37. 




while it tends to prevent an efi'eetive pressure by the wire 
upon the deeper parts of the canal, in which adhesion is the 
most essential to success. 

The twisted wires, on the other hand, favour the escape of 
the dischaj^e along them, and serve to transmit the pressure of 
the bandage to the posterior or deep wall of the hernial eanal, 
along which the rupture U apt to make its way and recur. 

The facility with which the wires are usually unt^vistcd and 
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removed, on account of tbe enlargement of the track along 
which they lie by iJceration, removes a theoretical objection 
which I at first felt against this oiode of fixing them, on the 
score of tlic difficulty of getting them out of the wound after J 
the parts had become consolidated. I 

At the eanie time it must be said, that the action of the I 
compress is beneficial where there is great laxity about the! 
superficial ring, upon whieli part its eficets may be considered! 
as more direct and certain than upon the deeper stnicturea. I 

Before the acquisition of experience had proved the feasibility'! 
and advantages of twisting up the wire, one case was operated! 
on by the following method. I 

Tlie usual preliminary scrotal mcision and invagination of 1 
tbe fascia being effected, and the wire applied to the conjoined I 
tendon and Poupart'a ligament in the manner described, the I 
upper loop was drawn entirely into the groin puncture, so as to I 
lie under tlic integuments close u[)on the aponeurosis. The I 
ends of the wire in the scrotiil incision were then held together! 
by a sort of clamp, made of a thin elongated piece of steel, I 
with a loop or ring at the upper end and a cross piece at the I 
lower to fasten the wire u()ou. In fixing it, the ends of the I 
wire were passed through the ring of the clamp, which waa I 
then slid over them up into the wound, and made to invaginate I 
the fascia as high up into the canal as possible ; the ends of the ! 
wire being finally bent round the cross piece at the bottom, aud I 
so fastened. I 

In the case on which this plan was tried (Case 25), the I 
upper puncture healed completely over the wire by the ad- I 
hesive process. Tlie discharge which resulted, not being able 1 
to escape freely enough by the lower incision, accumulated in & 1 
small abscess in the groin over the loop eud of the wire, and 1 
required an incision for its escape. The pressure of the sted i 
clamp in the canal resulted in the sloughing of the sac in the I 
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scrotum. The ultimate result of the actiou thus set up around 
the cord was considerable atrophy of the tPsticle. 

These seriouB drawbacks led me to discard the use of the 
clamp in succeeding etisca, and to resort to twisting of the wire 
above and below, and to the maiuteuance of the upper as well 
as the lower opening by the twisted ends of the wire, This 
provision for the fi-ee escape of the discharge has been so effec- 
tive, that I have had, since the time I adopted it, no instance 
of retention of matter or the formation of an abscess in the 
groin or deeper parts, aud iu the scrotum but rarely ; nor of any 
atrophy of the testicle, except in one instance from other causes. 

Lastly, in a very large ease of congenital rupture {Case 48), 
in which the hernial apertures were directly opposed to 
each other, and the previous nsc of the rectangular pins had 
obbterated the scrotal portion of the sac, aud reduced the 
opening to a chink at the edge of the rectus muscle, an opera- 
tion was performed, the arrangement of the wire in which 
is given in Fig. 38. In this ease, no incision was made in 
the scrotum, the coverings of which were so thin as to 
permit distinct tactile perception by simple inTagination of 
the skin. 

A common stout suture needle, large enough to carry a wire 
somewhat thinner than that ordinarily used, was employed. 
The little finger of the operator being (irmly iuvaginated as 
high up as the aperture would allow, the skin of the groin was 
drawn well upwards by au assistant. The needle was then 
passed from the surface of the groin through the skin and outer 
pillar, on a level with the upper part of the hernial aperture. 
The point of tlie needlCj being felt to impinge uimju the apes of 
the invaginating finger, was then carried across the canal, and 
made to transfix the internal pillar, and the covering of the 
rectus muscle placed bchuid it. It was then pushed through the 
skin over the internal pillar. A short length of the wire being 
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thus drawn tlirougb, was cut off and left in tlic puncture. ' 
The akin of the groin was then drawn downward, the inva- 
ginating finger receding a little at the same time, and placcti 
firmly upon the Bpcrmatic cord behind the extremity of Pou- 
part'a ligament. The needle beiug passed through the same 
external aperture as before, was again made to trausfix Pou- 
part'fl UgBment upon the eud of the finger, and carried across 



Fig. 38. 




lu thifl Egnre an opening b represented in tho skin and aponenmts of the 
groin, in order to show the arrangement at tlie wires in the canal. 

the cord to the edge of the rectus at its attachment into the 
pubis. Through this aud the overlying internal pillar its point 
was next thrust, and carried through the skin-aperture before 
made in this situation. Another length of the wire was then 
cut off, aud the skiu of the scrotum suffered to drop out as 
much as it would. The extremities of the two wires at each 
puncture were then twisted firmly up, with the effect of com- 
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pletely dosing the aperture in its whole length. At one end a 
loop was made by twisting^ as seen in figure (a)^ and at the 
other end of the wires two hooks were bent. The hooks were 
then &stened to the loop over a pad of lint (b). Instead of 
the pad of lint^ a cylindrical boxwood or glass pad may be 
used in preference, in large cases, as in Fig. 36. 
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OPBSATIOS FOR CONGENITAL HERNIA IK CniLDREN BY 
THE USE OP RECTANGULAE PINS. 



Iv congenital hernia, and the smaller kinds of niptnre in chilJ 
dren and young boys, tlie hernial canal is usually narrow ; thi 
internal opening often contracted j and the sides elongated so • 
to retain much of their valve-like action, and so flexible au 
yielding as to admit of easy approximation in their entire length. 

Coupled to these advantages, the serotal fasciie and coverings 
are thin, and the fundus of the sae often small, so that the tissues 
between the skin and the sac do not constitute any great bulk, 
and are consequently of little use as a connecting medium, 
when transplanted into the hernial canal, Tlie flexibility of 
the eanal itself, also, is such as to need no interposed tissue to 
fill up the hernial openings ; while the thinness and delicacy of 
the serotal tissues permit of a distinct perception of the ana- 
tomical relations of the deeper inguinal stnicturcs by simple 
invagination of the akin, and without a preluninary incision. 

To draw together and eauee to unite the sides of the eanal 
under such eireumHtanccs, I Lave used, in thirteen of the cases 
given in the Appendix, the rectangular pins wliieh I had been 
for some time in the habit of using for the cure of varicose 
veins and varicoeeie, by double subcutaneous acupressure. For 
the cure of rupture, however, these pins are made a little larger 
and stronger than for the purpose just named, and both are 
curved couBiderably more near the point. 

The pins are representetl in action in Fig, 39. They are of 
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Fifl. 39. 



various sizea, from three to five iachcs lon^, and of propor- 
tionate strength ; hardened at the point, but made in the shaft 
soft, BO ae to bend rather than break off short under ten- 
sion. 

They are spear-pointcd, flattened ou tJie 
concavity, with slightly eutting edges, and 
curved boldly,Iike the ordinary suture needle, 
near the point. The shaft is rounded, and 
at about tlirec or foiir inches from the point 
it is bent at right angles, the angle being 
twisted into a loop large enough to receive 
the point of the fellow needle. The pro- 
jecting end is about an inch long, and 
terminates in another loop, for the purpose 
of securing it iu position by the dressings. 
When about to be apphed, the pins are 
held by the middle of the shaft between 
the thumb and middle finger, the last 
phalan^i of the forefinger being placed upon 
the bent extremity, with the terminal loop 
towards its point. (See Pig. 40.) 

They are applied separately, and iu oppo- 
site directions, through the structures intended to become 
adherent, on each side of those intended for obliteration ; and 
are pinned through and through aa io fixing an ordinary toilet 
pin. Each point is then passed through the loop at the angle 
of the fellow pin; and the bent ends afterwards rotated in 
opposite directions ui>on the axis of each other's shafts, so as 
to twist up and compress the included structures, somewhat 
like the twist given to the neck of a mail-bag. 

The Operation. — The method of applying them to a case of 
rupture, as I have most frequently practised it, is as follows ; — 
the hernia being reduced completely and careftilly, and the 
R 2 
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child laid ou its back, with the knees bent up ; the scrotum ia 
invaginated into the cauid, ami the position of the cord, the r 
conjoined tendon, and Poupaxt's ligament, carcfUlly recog- 
nised and noted. In small cases, thia can he moat eon- 
venicntly done by using the Uttle finger. This is carried 
uj) into tbe canal as far as possible, until tlie border of the 
internal oblique muscle can be felt as a thick covering itt J 

Fib. 40. 




front of the point of the finger. The conjoined tendon may 
then be made, by traction, more sahent and evident at its 
inner border. 

Tlie skin of the groin being drawn directhj inwards by an 
assistant, a pin, with its concaritj directed downwards, is 
passed through it, and all the intervening tissues, straight 
upon the inner aide of the nail of the invaginating finger, till it 
can be felt to touch it. (Fig. 40.) It is then slid downwanls 
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along the side of the finger, which is at the same time 
withdrawn aloug with it, protecting it on the outer side until 
the point of the pin can be felt to touch the upper border of 
the pubis. Skirting this boue, it is then carried down into 
the scrotom, and brought out through tlie skin over the 
fundus of the hernial sac, upon which the invaginating finger 
htu been pressed. In this manoen\Te the points of the finger 
and pin must be kept &irly " pari passu ;" and the rupture kept 




>i 



oat of ttc sao, by tic prcMure of the Ultlo finger of tlio ImiiJ 
OBnying the pin, over the iiitorniil ring. Thi« p<J«ition wil], ut 
the same time, give steadiness to tlie hand. 

The second pin is then taken, ajid it. |K,ii.l, with the eon. 
cavity forwards, passed through the .liiii into ill" •"'"' 
scrotal puncture at wliich the former cmcrg<ii. The mva. 
giuatiug finger is then place.1 below it, ami tlie »^n,tilul ajaln 
pushed up before it into the canal, earryinn the ]»«nl of llju 
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pill upon it till it touches tte posterior surface of the outer 
pillar of the superficial ring. Through this it is theu passed 
obliquely upwards and outwardsj so as to raise the akin of the 
groin directly below the situation of the deep ring. The skin 
18 then drawn outwards by au assistant as much as possible, 
Tvhen it will be found that, by turning the concavity of the 
pin inwards, its point can be brought out through, or : 
ciently close to, the puncture made by entering the first pin. . 
(See Fig. 41.) 

Fio. 42. 




The pins are then to be locked into each other's loops, a 
proceeding which will be much facilitated by first cutting off the 
sharp cud of one of them with pliers, so as to make it shorter 
than the other. The point of the other pin is then to be re- 
moved by the plierB, and the bent ends twisted round once. 
This may be accomplished best by simply turning over the end 
of the upper pin towards the thigh. The punctures and skin 
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are then carefully protected, by lint or wash-leather and 
adhesive plaster, from the effect of pressure by the loops and 
ends of the pins, and the extreme loops of the pins arc tied 
together by string, or a strip of lint or sticking-plaster, so aa 
to prevent slipping. (See Fig. 42.) The whole is then re- 
tained by a pledget of lint and spica bandage. 
Fig. 43. 




In this operation the conjoined tendon and the internal 
pillar are transfixed by the pin first applied, and the outer 
pillar is transfixed and included by the second. The sac is 
transfixed by both the pins, wliich lie for some distance in its 
interior. The whole of these parts are twisted together by the 
revolution of the one pin on the axis of the other, so that the 
poflterior wall being drawu forward, and the anterior drawn 
backward, the hernial caual is firmly closed ; tightly embracing 
the cord, which lies behind and between the pins, but without 
being included by them, 
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In oue case operated on {Case 81), the pins were placed 
tranaverseiy across the canal, — one deep, bo as to lie close upon j 
and across the cord (as shown in Fig. 43) ; and its fellow, — 
superficial to the external oblique aponeurosis, aad under the 
integuments only. (Fig. 44.) When only a couple of pins 
are applied in this way, however, the power of twisting together 
the sides of the canal in its whole length is not obtained, and 
it is closed only at one point, constituting a less resistant 
barrier against future protrusion. A waut of complete success, 
Fio. 4-t. 




^T^ 




which followed this plan in the case referred to, led me to I 
follow it only as an additional precaution to the operation first J 
described, in instances of large hemise requiring it. 

In the instances last mentioned [Cases 47 and 4S) the ] 
ruptures were congenital, of great size, and the openings t 
large as to admit easily of three fingers directly into the 
abdominal carity, close above the pubis. No truss had been 
obtained which coidd keep up the bowel at all, and the little 
patients {brothers, of the ages of four and a half, and seven 
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years respectively) were in a ileploraljle condition in regard 
to tUcir future prospects of maintaining themBclves by labour. 

Under these circumstances, 1 combined the two opcratioim 
by fixing a couple of pins of the lai^cr size, in tlic manner first 
described ; and afterwards passing another couple of the smaller 
pins transversely across the sac and pillars, close above the pubis. 
The deeper of these two was passed close to the bone, trans- 
fixing both pillars of the ring at their insertion upon it ; the 
more superficial one passing under the integuments only, 
through the same skin punctures. Enclosed between them 
were the lai^er pins first applied along the sides of the canal. 

The result of these two cases has been, so far, very satififactory, 
requiring only a little additional interference afterwards to close 
up (in one case completely) a hernial nperture so large as to 
permit the finger to traverse almost the whole of the lower part 
of the peritoneal cavity. Not a single unpleasant symptom 
occurred in either of the cases afterwards. 

The pain experienced by the little patients after the opcra- 
tiou by pins was uniformly so slight that no sedatives were 
employed. The tongue was barely, or not at all, whitened ; 
the appetite uudiminished, except for one day or so after the 
operation (and this might be pro^rcrly attributed to the chloro- 
form) ; and the action of the bowels unaffected. In no ease 
was there any suppuration worthy of note ; in the smaller eases, 
none at all. A drop or two of scnim oozing from the punc- 
tures and crusting the dressings, was usually the only disehargo. 

The dressings were changed only once or twice in the course 
of the treatment, and then more to ajicertain the progress of 
the consolidating action and the state of the punctures than 
from any real necessity. The little patients suffered so Uttio 
that they were with difficulty kept still enough, or in the re- 
cumbent posture. The pins were usually withdrawn, without 
tiifficulty and with little pain, on the teatli day. In one or two 
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cases they were withdrawn about the fourth or fifth ; and, in I 
another, on tlie second day, iu consequence of tlie amount of I 
consolidation and thickening set nji in tliat short time. In one ' 
iuBtance they were withdrawn early, because of the occurrence 
of some symptoms which were thought to betoken the access 
of scarlatina. (Case 39.) All these eases were jwrfectly 
euccesafid. The case first referred t« (Cote 31) was not 
successful, chiefly, I believe, in consequence of a bad state 
of healtli fixjra bronchitis, teething, and general tubercular 
diathesis. A violent cough which supervened gave rise to a 
partial return of protrusion ; but this, by the pressure of a 
proper truss, was much more under eoutrol than before the 
operation. The same child was operated on on the opposite 
side (the rupture being a double one) with uninterrupted suc- 
cess. In another case (Case 34) I thought there had occtirred 
an increase in the impulse at the site of the operation the last 
time I saw it, but this was easily controlled by the truss. 

A hard cord, and sometimes a great amount of thickening, 
could be felt in the canal after the withdrawal of the pins. The 
fundus of the sac could be felt obliterated and hardened into a 
solid mass of effusion within the scrotum, while the superficial 
ring could scarcely be distinguished. In some of these cases 
tiie testicle was somewhat enlai^ed for a while, but gradually 
recovered its normal condition. 

The foregoing operation mtist be viewed rather as an adjunct 
to exclude the bowel, and so to accelerate and render certain 
the treatment by the pressure of a truss, with a pad constructed 
on the proper principle for closing up the sides of the canal. 
Besides obliterating the interior of the original sac, the action 
of the pins on the canal gives an additional tendency to that 
closure around the cord which should normally succeed the 
descent of the testicle. The pressure of a truss-pad, of the 
proper shape, will doubtless often accomplish the same result, 
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but by a much longer, more tedious, and more uncertain pro- 
ce88 ; while the use of au improper truss-pad, instead of accele- 
rating a cure, will increase the size of the hernial openings 
and make the state of things worse, as is commonly met with 
in practice. 

An operation so little painful, so simple, and so totally free 
from danger when skilfully conducted, does not seem to be 
open to any of the objections commonly ui^ed against operative 
interference in cases of congenital hernia in children ; while it 
renders the certainty of a cnre so much greater, and its accom- 
plishment withal BO speedy, as to constitute strong recommenda- 
tions to its adoption; especially in cases where the prolonged 
friction of a truss strong enough to retain the rupture, is 
followed by frequent sores, gallings, and abscesses in the delicate 
groins of infants. 
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THE MODUS OPERANDI OF THE FOREGOING OPERATIONS. I 



The resixlta aimed at in these operations may be briefly t 
capitulated in the order of the importance attached to them I 
respectively. 

first. — The posterior and superior boundaries of the dil&ta 
teadiuouB canal are drawn forwards, domiwards, and outwai 
and become permanently imited by adhesion to the anterior 
and inferior nails ; or, in other words, the conjoined tendon, 
the internal pillar of the superficial ring, and, in 
some eases, the edge of the rectus tendon, arc 
firmly united to Poupart's ligament and the ex- 
ternal pillar of the ring. This adhesion follows 
upon the close compression and slow ulceration 
induced by the action of the nirc, thread, or pins. 
In Fig. 45 it will seen, that the effect of this 
adhesion is to restore the retaining power of the 
valve of the posterior wall (r), by approximating 
it to the anterior {a), in eases of oblique hernia. 
The contraction of the cicatrix, subsequent to the 
operation, promotes the closeness of the appo- 
increases the future secimty against protrusion. 
The spermatic cord is closely embraced by the contracting 
tissues OS it Ues in the groove above Poupart's ligament, the 
latter protecting it from undue pressure. 

In eases of direct hernia, this restoration of the overlapping 
valve is necessarily imperfect, since there is a deficiency here in 
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tlie limb of the valve itself. Here the ligature acts mainly as 
a circular compressing force upon the opening, uniting Poupart's 
ligament and the outer pillar, to the edge of the rectus tendon, 
the inner portion of the conjoined tendon, and the internal 
pillar. For greater security in ruptures of this kind, an addi- 
tional point of union of the pillars of the ring close to the pubis 
becomes neceaaary, especially where the opening is lai^c ; and 
tbe employment of some of the modifications of the wire 
operation given in the preceding pages will give rise to a greater 
extent of adhesion and consolidating action. 

Secondly. — The consolidation and con- ^^^ ^ 

traction of the tendinous structures traversed 
by the ligature or pins under tbe healing 
process which succeeds the withdrawal of 
the latter, render them more adherent to 
each other, and more resistant to pressure 
from within. This effect will be better 
understood by reference to the adjoining 
figures, showing, one (Fig- 46) a vertical, and 
the other {Pig. 47), a horizontal section of 
the parts opposite the cicatrices. The con- 
traction of the circular cord of effused fibrin 
will draw the skin at a, towards the deeper Fic *?• 

parta and peritoneum at v; enclosing and ~- ^' — ^ 

compressing the canal, — ^thus supplementing ;^^E^^3t^ 
the retaining power of the " arciform" and '^_^^^^^^ 
"intercolvmnar" fibres. Thus Poupart's 
ligament becomes a " point d'appui" for the compressing forces, 
and a direct opposition is afforded to the yielding of the superior 
and posterior walls. The effect is also to resist that dilatation 
of the canal, before pointed out as produced in hernial cases 
by the action of the recti muscles, by transmitting their traetiou 
foree along the cicatrix to Poupart's ligament, and aponeurosis 
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of the estcrnu.1 oblique. The mobility of the different abdo- 
minal layers upon each otlier, whieh has been before adduced 
as a cause of the more easy formation of a mptui'e, is also 
limited and restniined by these adhesions. 

Thirdly. — The transit of the ligature or pin acrosa the sac, 
and along its interior surfaces, sets up adhesive action there» 
whieh results in its entire ohliteration and adhesion 
spermatic cord, as in the treatment of hydrocele by 
Combined with the compression exercised upon the ucek of the 
sac, which throws the serous membrane there into a multitude 
of foldsj and with the action set up in the surrounding tendinous 
structures, the result is tlic formation of one moss of adhesion, 
whicli totally precludes the formation of another rupture in the 

In the small cases before referred to, in which the sac is not 
implicated at all, but pushed up into the deep ring, this oblite^ 
ration of the sac is not at once effected by the operation, but 
is accomplished by the slower process of contraction through 
the elasticity of its serous membrane and the absence of dis- 
tending force from its interior. 

In older and larger cases, where the sac has formed adhe- 
sions in the scrotum, the obliteration of its canity becomes k 
matter of more importance, as it then forms a support to the 
adhesions at its neck in resisting a return of the rupture. 

In one or two of the cases given at the end of the volume, 
it will be seen that a liquid cfiiision into the posterior fold of' 
the fundus of the sac followed the obliteration of its neck by 
the suture. That part of the sac which became the seat of 
this effusion was thus in a condition similar to a hydrocele. 
The most evident course was to treat it on the same principle. 

In one, the liquid serum was drawn off by puncture with 
a grooved needle, with the best results. [Cate 30.) In 
another, the cBusion spontaneously disappeared, the ease making 
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a good cure, {Case 1.) In a thii-d, tlie effusion continued, 
combined with some varicocele, up to tlie time I lost siglit of 
the case. (Case 5.) At that time a communication evidently 
still existed between the sac and the peritoneum, since the fluid 
could be pressed very slowly upwards, and the greater part of 
the tumour could be made to disappear. The opening, how- 
ever, must have liecn small, the sensation given to tlie com- 
pressing fingers being exactly like that communicated by an 
india-rubber bottle from which the contents are escaping by a 
small opening, Much induration was present about the neck 
of the sac and inguinal canal. 

Since auch a condition might result in a re-dilatation of the 
hernial passage, I should not hesitate, at the present, as I did 
at tliat time, to puncture the sac and let out the fluid. 

A short time ago I had sent to me a most interesting cose of 
rupture, the condition of which had an important bearing upon 
the present subject. The rupture was large and scrotal. A 
hard mass, evidently omentum, could be felt in the inguinal 
canal, immovable and adherent to the neck of the sac. The 
fiindus was distended by a translucent serous effusion, which 
had all the characters of a hydrocele, except that the testicle 
was entirely distinct, though considerably enlarged. It coiUd 
be freely moved without dragging the swelling along with it. 

The history stated that the rujiture was of one year's stand- 
ing, and had been scrotal for some time, but was easily and 
completely reducible until a week previous to his application. 
At this time, in consequence of wearing a poweriul but ill-fitting 
truss, much pain and great increase of swelling occurred in the 
scrotum, and it was found impossible to return the rupture as 
before. The bowels, however, continued regularly to act. A 
puncture was made in the swelling, and about thi^cc ounces of 
serous fluid, highly albuminous, escaped. The omentum block- 
ing up the neck of the sac could then be distinctly felt just 
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above tlic superficial rmg. The patient was much relieved by 
the operation, and I advised Lira to have Dothing further done 
to it at present, since there was a strong probability that a cure 
would be the result by adhesion of the omentum to the sac. 

In three cases (Nos. 8, 35, and 52} the sac suppurated and 
sloughed below the neck, the ultimate result being in one 
case highly satisfactorj', and in the other some atrophy of the 
testis. This result, however, has been quite exceptional ; and 
only in the last case has it followed the many operations by 
the most approved methods of using wire or pins. In the case 
alluded to, sloughing was endemic in the hospital at the time. 

Fourthly. — When the scrotal fascia is invaginated into the 
hernial canal, the adhesion of its opposing raw surfaces to each 
other, imiting with the general mass of consolidation in tlie 
track of the ligature, and to the surface of the spermatic cord, 
forms an additional prorision against a return of the rupture, 
(See Pig. 46.) In very large ruptures this fascia, being com- 
monly very strong and h3T)ertrophied, contributes bcueficially 
to fill up the large internal opening at the neck of the sac, and 
serves for a connecting bond of union to the widely separated 
boundaries of the opening ; affording, at the same time, a con- 
venient bed or point of resistance to tighten the hgatnres upon. 
The fascia of the scrotum is extremely vascular, and apt to 
take on a consolidating action, in the fibrin which is abundantly 
efiiised in the presence of a foreign body. It is at the same 
time very tough and resisting when condensed by inflammatory 
changes. Thus, in large ruptures, it assists in maintaining the 
closure of the canal. 

The new adhesions which are formed by the edges of the 
scrotal incision to the margins of the superficial ring, also con- 
tribute powerfully to support in its new position the invaginated 
scrotal fascia against pressure from above. 

Fifthly. — The union of the pillars of the superficial ring to 
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each otLer, either directly, as after the use of the pins, or 
through the medium of the invaginated fascia, as in the other 
operations, haa also a powerful inSucncc in supporting the ad- 
iiesions formed higher in the canal. In direct hernia this 
result becomes especially valuable, increasing the limited area 
of adhesion around the neck of the sac. It will be remarked 
that this union, although one of the most original of the features 
of the operations de^Tsed by the author, cannot be effective in 
itself and alone, in permanently closing the hernial canal, since 
it would be simply the conversion of the hernia into a bubouo- 
cele, while the limited area of adhesion would give way anew 
upon any great force acting from within.* 

The closure of the superficial ring ean be distinguished in 
most of the cases after operation. A firm fibrous band passing 
from one to the other, and adherent firmly to the cord as it 
emerges, resists the passage of the surgeou's finger into the 
canal. Passing down from it to the cicatrix in the scrotum 
can usually be felt also a firm cylindrical fibrous mass, the re- 
Btdts of the invagination of the scrotal fascia aud its firm union 
to the sides of the ring. Such a fibrous band can be discerned 
also in the cases treated by the pins. In some eases it is formed 
by the remains of the fimdus of the sac remauilng in the scro- 
tum, ahrivelled, and contracted into a hard, firm cord. These 



• The operation proposed by Profoasor Cliisbolm, of Charleston, America, 
of applying aubcutaneouslj small wire autures to the pillars of the superficial 
ring, Slid leading them pennimently under tLe akin, ia uot likely to result in 
permanent benefit, for the reason given ia the teit. Under the preasuro 
of the hnbonocele which is left in the canal, the small wire thread will cut 
like a knife the tense fibres of the pillars, and the rupture will again 
protrude, carrying the sutures on ita anterior wall. It should, in justice, 
be here mentioned thnt the abo»e-nained gentleman, when in this Souutry 
■ome years ago, and before his oases were operated on, was present at a 
demonstcalion by the author of liia operation on the dead body, at Kmg's 
College; when the possibility of such an application of the sutures was dis- 
cussed, and the reasons ngainst its adoption given in the t«xt were stated. 
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conditions liavc been detected in many cases years after the 
operation. Any invagination of the akin itself between the 
pillars of the estemal ring in the operation will, of course, 
prevent this union of the sides of the opening, and must be 
carcftdly guarded against. 

It may be found, by some, difficult to understand how such 
union can be produced, without denudation by the knife of the 
Burfacee of the tendinous and other structures. The action of 
the suttire and pins upon the tissues which they traverse, and 
which lie in their grasp, is that of slow division by ulceration 
and absorption. The eflect of this ia to produce a denuded 
surface in a subcutaneous positiou, and with but little, if any, 
exposure to the atmosphere. The adhesive process, or that of gra- 
nulation, consequently follows directly and closely upon the track 
of division of the tissues, and is uninterrupted by tlie accidental 
complications which commonly follow an exposed wound. An 
additional advantage is derived from the fact that the parts are 
held and retained in the position wliicli it is desired they should 
maintain, by the suture or pins, until adhesion and granulation 
have accomplished a more permanent retention and occlusion 
of the abnormal openings. 
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The main cause of the repeated failures ia tlie ancicut and 
modern operations to close up tlie hernial passages, lay in the 
want of recognition of the necessity of including the posterior 
'Wall of the canal in the parta operated on. The anterior parts 
.of the hernial coverings only being influenced, the rupture 
generally descended behind the site of the operation. 

This difficulty may be also experienced by a surgeon, unac- 
cuBtomed to manipulate the parts, in the performance of the 
foregoing operations, hesitating at the dangers of wounding the 
epigastric artery, the peritoneum, the spermatic cord, or the 
bowel, when fixing the sutures. 

In some cases, the conjoined tendon ia not well marked, the 
attachment of the fascia tranaversalia obscuring its outer border. 
II, in thcae cases, however, the finger be weD pushed up ]]ehiud 
the lower border of the internal oblique, and then flexed forcibly 
towards the surface, the tendon sought after may generally be 

itinguiehed as a ridge or border placed on the stretch. The 
lint of the needle should then be passed inwards, so as fairly 
to taie it up. It may be thought that the epigastric vessels 
are endangered at this part of the proceeding. An inspection 
of the parts in a hernial subject will show, however, that the 
finger pushed upward between the internal oblique muscle and 
fascia traoaversalis, opposite the deep ring, will press back the 
fascia covering these vessels and the peritoneum, forming for 
them a safe protection ; so that they will be out of the reach 
L 3 
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of the needle placed properly on the inner side of the invagi- 
nating finger. The exercise of a little delicacy and experienced 
tact is certaiidy required in taking up the requisite amount of 
the tendon and no more. The edge of the rectus tendon, which 
may he distinctly recognised, will indicate the depth as well as 
the distance inwards, to which the needle may with safety be 
passed. In direct cases, this portion of the rectus may be 
partially included in the ligature. 

The shape of the point of the needle, as before described, is 
such as to split rather than cut across the tissues, which may 
result if there be any cutting edge on the shoulders. A neglect 
of this precaution in ouc operation I witnessed, led to a com- 
plete division of Poupart's ligament, as if with a tenotomy 
knife. The same result may follow the use of thread or wire 
too thin ; or a too great tightening of the sutures. In one of 
my own cases, such a cause led to the enlargement of the needle 
puncture so great, aa to permit of a small protrusion after the 
operation. This, however, was diminished by the pressure of 
a flattened truss pad. The blade of the instrument should 
he well and sharply curved towards the handle, so that when 
deeply inserted into the parts, the point has a tendency to come 
short to the surface. When the point is fairly implanted be- 
hind the tissues intended to be included, the curve of the blade 
should he placed across the invaginating finger, wliicli may then 
be iised as a fulcrum upon which to turn forward the point, 
by depressing the handle. At thb time tlje invaginating finger 
may be itself brought forwards, carrying the needle upon it. 
The concavity of the latter should he kept carefully and firmly 
turned forwards and a little upwards during the performance 
of these manoeuvres. 

A similar manoeuvre performed behind Poupart's ligament 
will guard the iliac vessels and cord, by lifting up the aponeu- 
roeis forming the external pillar away from them, during the 




passage of the needle. A finn pressnre by the thumb of the 
invagiuating hand npon the femoral vessels at the same moment 

time (as seen in Fig. 26), will reader the precsutiona certain. 

It may be pointed out here, in reference to the danger 
menacing the ressek and peritoneum, that in none of the c 
given in the Appendix has there been any haemorrhage. In 
one case there was a slight venous oozing, evidently proceeding 
from one of the spermatic veins, which were varicose. In the 
two cases in which alone some degree of peritonitis was 
suspected, the c^mptoms did not appear until the lapse of a 
week, and were caused, as I believe, by the borrowing of matter 
towards the peritoneum. 

In some operations for the radical cure of rupture, I have 
beard of the bowel having been pierced, and even tied up in 
the suture ; the result being, as may be anticipated, death in a 
very short time after the operation. Unless the operator be 
rash and over-confident, or the patient struggles no much as to 
bring the bowel forcibly down at a critical moment unprepared 
tor by the operator, such a disastrous result ought not to occur. 
The complete return of the rupture, and the recumbent position 

the patient, with the pelvis raised, generally suffice to prevent 
trouble from the presence of the bowel in the sac. I place the 
most reliance, however, upon the firm pressure of the invagt- 
Bating finger in the neck of the sac blocking out the bowel, 

I and giving a clear perception of the tissues about to be per- 
forated. If due care be taken to hook the point of the fiDgcr 
firmly forward and a little towards the side of the canal about 
to be punctured, so as to feci the parts fairly stretched over it; 
and, at the same time, to be sure that the point of the instru- 
ment is not permitted to pass beyond that of the finger towards 
the inner opening of the sac, the greatest confidence may be 
felt that no bowel can be included. 
"When the patient struggles much under the chloroform, it 
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is better to wait mitU its full effect is produced, if it can safely 
be done. If not, an assistant should command attentivdy the 
internal ring by pressure with hts fingersj whenever the steps 
of the operation will permit liim to do so. If coughing oceur, 
the needle should be kept out of the canal, or quiekly but 
carefully withdrawn if already placed there, especially if there 
be a tendency of the bowel to pass down beside the finger in ti 
wide canal. If the point of the needle, however, be at the 
time fiiirly engaged in the walls of the canal, the occurrence of 
the cough can do no damage, and the operation may be calmly 
proceeded with. In some very obstreperous eases in children, 
I have had recourse to inversion of the patient, by placing the 
pelvis higher than the head, as a precautionary measure, which 
had all the efi'ect intended. I found this plan of placing the 
patient topsy-turvy very effective also in tlie succeeding dress- 
ings, when it was necessary, during the change of the com- 
pressing agents, to prevent a forcible disruption of the newly- 
formed adhesions, by a violent pressure of the intestines from 
within during the struggles of the patient. {Cases 46 and -47, 
Appendix.) 

If the surgeon has sufficient tactile perception of the struc- 
tures iu the canal, a proper amount of caution and discretion, 
a steady hand, and that precision and confidence in the use of 
the instruments, which can only be obtauied by experience, 
there is, I conceive, but little danger of mischief being done. 
I say this after performing the operation sixty-six times on the 
living, and a great many more on the dead subject. 

At the same time, the possibility of passing the needle into 
the peritoneal cavity, of including the epigastric or wounding 
the iliac vessels, of transfixing the body of the rectus muscle, 
and even of transfixing and including the bowel, must not be 
forgotten by the ojierator. 

The fear of passing the needle too deeply may cause the 
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■ conjoined tendon to be imperfectly secured. Many failures 
I have resulted from this cause. With a ^-iew to lessen the 
Lchanccs of sucli faihire, 1 have employed and recommended in 
I the wire operation aa well as in that by pins, the application of 
I external pressure by a pad and spica bandage upon the wire 
L loop or pins. When such pressure is made upon the stiff and 
I unyielding loop formed by the twisted wire, bent over a pad of 
I'lint, it is communicated to and mainly exerted upon the deeper 
l-parta hehiud and in contact with the wire. Adhesive action is 
I- thus set up in that part of the hernial sac and eanal which 
I may have escaped the grasp of the wire, but which still remains 
a contact with, and is crossed by, its deepest part. By this 
[ direct pressure ia secured adhesion to the spermatic cord, and 
I complete obliteration across the hernial tube at the deepest and 
[ highest part traversed by the wire. (See Fig. 31j B and C.) 

This direct pressure is obtained also, in a great degree, after 
I the application of the pins. It is mucb more effective on that 
I part of the canal which it is so im^Mj-tant to secure, than any 
L presHure which can be applied by a hard compress on the auiface 
f of the groin, the effect of which is experienced by the more supcr- 
r fieial structures which intervene between the ligature and the 
l'Compre»i, while scarcely any pressure is exerted upon the deeper 
[ parts. In some eases, however, in which much laxity is present 
[ About the superficial ring, a compress may be used with advantage 
I as an addition to the wire. The advantages of both may be 
I thus combined. 

In some cases of oblique hernia which have returned after 
[ operation, I have observed that the first reappearance of the 
I protrusion took place close to Poupart's ligament. The rup- 
I ture afterwards crept along the course of the spermatic cord to 
I the superficial ring, which became thenceforth slowly dilated. 
\ This result I attributed, in some eases, to a mal-poeition of the 
I outer end of the suture, i.e., its not being placed sufficiently far 
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from the border of the outer pillar, or aufficieutly cloee to 
Poupart'fi ligament. The width of the external pillar varies 
much in hernial subjects. In the smaller cases, the pillar is 
usually felt broad and distinctly triangular in form, preserving 
more or less its normal shape. In such cases the needle mnst 
be carried far outward behind tlie tendon. lu other cases, the 
outer pillar is very thin and narrow, and can searccly be dis- 
tinguished &om Foupart's ligament. In these the needle must 
he made to split the fibres of the latter structure itself, and the 
precautions before detailed to avoid wouuding the femoral 
vessels must be carefully practised. In large cases, the outer 
pillars may be so lax and loose as to be distinguished with 
difiBculty from the proper hernial coverings, and care must be 
taken to include the whole of the relaxed fibres in the suture. 

Another source of failure consists in not placing the sutures 
opposite the exact centre of the openings which arc sought to 
he closed. If too low, the hernial opening may be imperfectly 
closed above, or the contrary fault may permit the rupture to 
escape below. The latter is, perhaps, the more common result. 
The size of the opening will indicate to the surgeon the pro- 
priety of applying one or more points of suture on each side. 

In the operations by wire, a more extensive approximation of 
the sides and openings of the canal is attempted by placing the 
wires obliquely in reference to the axis of the eanal. (See Fig. 31, 
B.) If the wire be placed too low, a good deal of the effect of 
this obliquity is lost, and a bulging condition of the groin at 
the site of the internal ring remains after the cure has been 
effected. In these eases an insufficient actiou has ensued 
opposite to the internal ring, and its sides have not become 
adherent to the surface of the aponeurosis which covers it in 
front. If, on the other hand, the wire be placed too high, 
when twisted up tight it leaves the lower part of the canal 
comparatively unclosed, and the rupture may make its way be- 
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hind the adhesioiis set up by the operation. This may be con- 
siderably, if not altogether, remedied in the latter stage of the 
Operation on passing the wire acroBB the hernial sac at the 
scrotal puncture, when a portion of the outer or inner pillar, at 
their insertion, may be included witli the sac and Its coverings. 

It will be seen that in effecting this part of the operation, 
the canal being already closed more or less completely by the 
■wire already placed on each side, the intestines are effectually 
prevented from passing into the sac, and getting into the way 
of the needle. This may be still further secured by holding 
the ends and loop of wire firmly together during the passage of 
the needle across the sae. 

The most likely mischance to occur here, is the puncture or 
enclosure of the whole or some part of the spermatic cord in 
the grip of the sutiuTC. To a surgeon accustomed to operate 
for varicocele, this danger will seem but small, the sac of a 
hernia not being so close to the eord as the veins arc to the 
spermatic duct. Tlie cord can always be readily felt, and 
slipped back between the finger and thumb ; and before the wire 
is tightened the cord can be distinguished as moveable freely 
behind it, and thus the operator is satisfied as to its safe con- 
dition. 

In large cases, where it is neceaaary to pass the wire a second 
time through the pillars of the ring, the cord must be carefiilly 
distinguished, and pushed away from the side about to bo punc- 
tured, before each application of the needle. The wire may be 
thus made closely to surround the cord without onelosiug it. 
{See Fig. 28, b.) 

If ligature thread is used, the success of the operation almost 
entirely depends upon the precision with which it is made to 
hug the spermatic cord, since the effect of the external com- 
press is to make traction towards the surface of the groin, and 
L away from the cord and posterior wall. 
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Failure may result in large and long-standing cases, from 
neglect in paaaing tlic wire fairly across the interior of the sac, 
the result being that the carity of the sac in the scrotiun is not 
obliterated, although the internal commuiii cation with the 
abdomen may be more or less completely closed. Tliere is 
thus a want of support from below to the adlicsiona which have 
formed at the neck of the sac ; or the fundus, as before men- 
tioned, may become the seat of liquid effusion, which may in- 
crease so much as to redilate the canal from below. 

Ruptures of the direct kind are more difficult to cure, and 
more apt to return after operation than the oblique variety, 
especially if the internal opening be large. In these difficult 
cases, the additional strain upon the adhesions binding the 
conjoined tendon to Pouparfa ligament during the action of 
the recti muscles, after the operation, should be met by an 
additional hold by the wires uiron the lower part of the pillars 
of the superficial ring ; so as to ensure a more extensive perma- 
nent adhesion, as well as to lessen the immediate strain upon 
the upper point of suture, which might result in a fraying or 
splitting of the edges of the opening. (Figa. 36 and 37.) 

Such hernite usually present short necks and wide lax open- 
ings, and are generally found intractable to treatment by trusaea. 
Cases 2, 10, 21, 28, 37, 38, 40, 52, and 53 in the Appendix 
are specimena of this variety, fortunately not the most common. 
In three, I failed in accomplishing, iJtimatdy, a satisfactory 
cure, though the size of the hernia was much reduced, and the 
patient rendered more comfortable by the truss being made 
available. 

In one of the cases {Casn 21) the splitting or fraying of the 
aponeurosis above alluded to, as a consequence of over tension, 
resulted in a slight protrusion at the side of the puncture in 
the outer pillar. This, however, became smaller under the 
pressure of a truss with a broad pad. Its occurrence has led 
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me to modiiy the degree of tightcDing in the twist of the upper 
wire loop at the time of the operatiou. 

The necessity of separating the fascia of the Bcrotom to such 
an extent as to alh>v of perfect iBvagination without dragging 
up the skin between the pillars of the saperficial ringj has been 
before alluded to. A oe^ect of this precaution may cause 
imperfection in the adhesion and cloeure of this part of the 
canaL In some cases, the tonghneas of the fascia, ur the 
presence of cicatrices from former operations, may ncccssitata 
a more carcfiil and extensive employment of the knife than is 
UHoally required. 

It is well to bear in mind, that as little rough handling and 
disturbance of the tissues as may be, is desirable in tlii; mnui- 
pulation necessary for placing the sutures. 

In one or two cases, where thread was tuH^ for tlic 
ligature, the fecility with which it is drawn too tight led to the 
production of small sloughs iu the enclosed stnicturos. Tbese 
cases appeared afterwards to present a greater liegrwc of 
bulging at the groin opposite the intcnial ring, iu cousequcuco 
of the diminished bulk and strength of ttie cicatrizatiim. 
Latterly, I have been carcfid to twist the wire ligature to micb 
a d^ree of tigbtnesa only as was necewHtry to hohl (Irmly 
together the encloscid parts. 

The bulging above alluded to occasionally remains after tho 
operation, for the same reason that it extstJt in many cases of 
predisposition to rupture where no rupture luis actually taken 
place — viz., from a deficiency iu tho devcbpmciit of tha 
lower part of the internal oblique. 

In some, I have succeeded in correcting it by jiluciiig tho 
outer wire very higli, so as to cover tho dw-p ring, and cansa 
adhesion between it and the NUperjaccnt aixmeurosis. Iii tlio 
cases in which invagination of the fiutcia was donr, tlie Jinrd 
cord of adhesion reaulting from the union of lU raw surfiuuis 
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can usually be felt plainly in front of the cord, and blocki 
up the euperficiaJ ring long after the operation. In i 
instances it has been observed, after some time, to shift & 
downwards under the weight of the testis and scrotum, which 
had been previously tucked up by it. This occurrence ap- 
peared to indicate a less perfect closure of the superficial ring 
than might be desirable, and a tendency in the tissues 
slide over each other. It is not to be taken, however, as i 
indication of the return of the rupture, siuce its conncxio 
with the cicatrices in the inguinal canal causes it, as it descent 
to draw the walla of the passage closer to each other, i 
by its effect upon the upper cicatrix. By the patient, or s 
inexperienced observer, it is apt to be mistaken for a return o 
the rupture. (See Case 43, Appendix.) 

The condition of the patient's viscera and general healtll 
preWous to the operation must he carefidly examined ! 
considered. 

It is of essential importance that his powers of reparatitu 
should be vigorous aud well sustained. Upon this dept 
much of the permanent nature and resisting power of tfaQrl 
newly formed adhesions. The urine shoidd be examined fbri 
albumen and phosphates, and the action of the liver upon thel 
fieces carefidly noted. An examination by the stethoscope ofl 
the heart and lungs should also be instituted. 

"With a view of sustaining the vigour of reparative action, 1 1 
have recommended a generous diet as soon as the paticut feels I 
inclined to take it after the operation, care being taken pre- I 
viously to have the bowels fairly opened. If there be more I 
suppuration than usual, bark, the mineral acids, and chlorio I 
ether may he advantageously prescribed ; and stout, wine, and I 
brandy given. The testis shoidd be carefully supported, and, J 
if inflamed or painful, evaporating lotions, or a leech or two, | 
may be applied. I have, by attention to these matten^ I 
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avoided, in all the cases except two or three, any diengrecabie 
complications in the testis, cord, or Bcrotum during the after 
treatment. 

In stating the reasons for the change from the use of 
threads to that of wire, it was mentioned that the |)rop(]rtion 
of adhesive and consolidating action is not at all measure<l by 
the degree of suppuration induced. Still less are the per- 
manent adhesions dependent upon the violence of the local 
action following the operation. In the earlier cases, I was 
inclined to haaten matters by a tight compression and an early 
removal of the Butures. Although succeeding in many eaaes 
in obtaining an earlier escape &om the reeumbent position, 
one or two failures from this cause have induced me to leave 
the sutures " in situ" for a much longer period ; which the iion- 
irritatiug properties of the wire latterly employed enable rac 
to do without inconvenience. 

An attentive observation of the daily progress and results 
of the cases so treated has led me to believe that a slow con- 
tinued action, carefiilly regulated by the occasional pressure 
of a bandage upon the wire loop, gives rise to a more solid and 
[lermaneut change in the canal and sae without the oc(;urrciice 
of the more disagreeable symptoms, wliich interfere with tho 
favonrahle progress of the adhesive action. The effect of tliiB 
pressure upon the testis should be carefully noted. A slight 
enlargement is a favourable sign, as indieatiiig a sufficiently 
close influence upon the cord in tho hernial canal. So 
slightly is the testis affected in most cases, that a gonorrhoBa, 
which happened in two cases to have been contmctod jiwt 
before the patient's admission, did not give rise to any great 
increase of irritation in the gland, and urethral injections were 
continued during the whole course of the treatment. {Casea 
12 and 38.) 

In three cases, the testicle was permanently affected after 
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the operation by a degree of atrophy. In these it wuj 
evidently originated by sloughing, from endemic causes, or from 
peculiarities in the apparatus employed, whicli the result ( 
these eases led me to diacontinue. (Cases 17, 25, and 52,} 

The activity of the developing and reproductive powers 
during early life gives a raueli greater chance of success in the 
cure of rupture when the patieitt is young. In a child, a 
closure of the hernial canal, even if so slight as to serve only 
to keep out the bowel for some months, gives a stimulus to 
the development of the parts which will lead to a complete 
and permanent cure. In congenital caacs, the operation by 
pins may be performed at a very tender age without any fear 
of bad results. I am in the babit of operating as soon as the 
point of the little finger can be passed into the hernial canal. 
The use of a small pair of pins will then close up the canal, so 
as to keep out the bowel cflcctually, the closure being maintained 
by the subsequent use of a proper truss. In the smaller kinds 
of rupture in young boys, the same operation may Ijc done 
without any symptoms whatever resulting from the operation. 
In some cases under my care, the tongue haa not even been 
whitened in the whole progress of the treatment, and no pain 
has been experienced except during the one or two dressings 
which were necessary for cleanliness. 

In these cases, also, a careful examination of the abdomen 
is a necessary preliminary. Any tubercular disease, especially 
of the mesenteric form, strongly eontr a- indicates interference. 

In healthy children, on the other hand, a great deal of 
operative manipulation will be borne by the hernial ofiset of the 
peritoneum with perfect impunity, and much can be done with 
the testicle and eord wliich cannot, without more serious 
symptoms, be practised when the generative organs are fully 
developed and active. 

The radical cure of rupture is, therefore, an operation 
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especially suited for eliildren and young lads^ in whom the 
probabilities of a cure by the pressure of a truss may be slight^ 
while the great restorative and plastic power of the tissues, 
especially about the procreative organs, seconds vigorously the 
efforts of the surgeon. 

For ruptures occurring in adult life, the operation by wire 
is more suited. Except under specially favourable conditions 
of health, or peculiar exigency of circumstances, I do not re- 
commend the operation at a late period in life. A proper 
truss may then effect all the relief that may be required. 
Where trusses fiul altogether, however, an operation may be 
safely done, and so far successftdly as to render a truss after- 
wards available and effective for support. 




xu. 

SUMMARY OF THE CASES. 



A PAIR objection may "be entertained against any operft^ 
for tlie cure of nipturc, if many fatal cases result after its fair 
employment and skilfiil performance, or if sncli flerious 
symptoms commonly arise as call for active and debilitating 
measures for their siipprcasion. 

That such an objection cannot be urged against the opera- 
tions practised by the author, a study of the cases appended 
to the volume will prove. Of the cases there given, there is 
but one fatal. {Case 20.) In this, the sad result was clearly 
due to a disease which, though certainly following the opera- 
tion three weeks afterwards, cannot be said to be otherwise 
than an accidental occurrence, inasmuch as it occasionally, and 
at certain seasons, frequently, follows the most trivial in- 
terference with the integrity of the tissues. The uncon- 
trollable course and fatal results, by which pytemia, the disease 
alluded to, is usually characterised, render it one of the most 
portentous enemies of the surgeon in his endeavours to 
remedy the deformities of the human frame. Objections, 
therefore, founded upon such a cose, would apply eqiially to 
any surgical proceeding opening the skin, even to venesection, 
which has frequently been followed by this disease, and so 
proved fatal. 

Of the fatal cases I have heard of in the practice of 
other surgeons, one was owing to erysipelas, which was present 
in the wards of the hospital, and another to the violence and 
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struggles of the patient at the time of passing the needle, 
rendering it probable that the bowel bad been included or 
punctured. 

The severity of the symptoms following the operation will be 
best judged of by an inspection of the Appendlv. 

The average duration of the cases, though hardly a fair 
teat of an operation which requires the slow action of ulcera- 
tion and adhesion, under aeupressure, to produce a safe and 
permanent result, still presents these operations in a favourable 
light in this respect. It must be borne in miiid, however, 
that in many the recumbent position was rendered advisable, 
to avoid testing too much, at an early period, the newly-formed 
adhesions. In children, this can only be effected by keeping 
them safely in bed. With but few CKceptions, the general 
symptoms were so alight as to call for little attention. 

Of the cases in which the duration of treatment was over 
thirty -one days, one was kept in bed two months from 
burrowing of matter and profuse suppuration ; one from 
sloughing of the hernial sac ; another from sluggish action in 
the parts retarding cousolidatiou. Two children were kept in 
the hospital by small additional operations, rendered necessary 
by the enormous size of the ruptures, and the large al>dominaI 
Dings. The symptoms in these latter cases were through- 
out BO slight that the tongue was scarcely whitened, the 
appetite being almost wholly unimpaired. 

Some of the cases were kept iu bed until the proper trusses 
coidd he supplied ; or for reasons totally unconnected with the 
severity of the operation. 

The average duration of the cases iu bed has been about 
twenty-one days. Of the 60 cases given in the Appendix (one 
case being operated on on both sides), 21 were operated on by 
thread and compress, 27 by various modifications of the wire 
operation, 10 by the use of a pair of pins, and 2 by a combi- 
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nation of pins and wire. The number of failnrea in the fl 
casea operated on is 11. Five of these followed the opi 
tion by ligature-thread and compress (one being a female^ 
{Cases 2, 6, 14, 15, and 18.) One of these failures is ac-" 
counted for by the indiscretion of the patient in returning to 
very heavy work, as a sailor, three months after tlie operation, 
without truss. [Case 18.) Another also ivoa owing to the 
neglect of the patient to continue his tniss when doing very 
laborious harvest work, such as forking hay, &c., a few months 
after the operation. [Case 6.) Under sucli trying circum- 
etances as these, the adhesions resisted a fresh protrusion tor a 
twelvemonth after the truss had been discontinued. Even at 
the present time (three years after) it is smaller than when 
operated on. Another was owing to the age of the patient at 
the time of the operation, and the laborious nature of his sub- 
sequent occupation, as a seaman in a coUier ship. (Case 2.) 
In this case there was also some sloiighing at the time of the 
operation. Case 14 is accounted for by considerable altera- 
tion having resulted in the anatomy of the parts from a 
previous severe operation, rendering a i-epetition of the opera- 
tion by threads and compress also unsuccessful. In the female 
{Case 15), I found it difficult to obtain such invagination of 
the fascia as to enable me to reach the higher part of the 
inguinal eaual, and to plant the sutures fairly. 

Four of the 26 cases operated oa by wire failed to effect a cure. 
In Case 23, this was clearly owing to the nature of the man's 
occupation — via., pushing heavy trucks along with the belly, at 
the same time wearing no truss. In this case, the tenacity 
of the adhesions was demonstrated by the rupture not re- 
appearing until four months after the truss was discarded, 
under the idea that the rupture was permanently cured, after 
wearing it four months only. In Case 40, the rupture was 
immensely large, and passed directly out of the abdom 
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by a very large opening. The protrusiou wliich 
happened after the operation, occurred after a hard day's 
work as a. Covcnt-gardcn porter, and was only a tithe of its 
original size. The opening into the abdomen is at the 
present time much diminished, and barely admitted the point 
of the fiuger when I last saw the case. I have no doubt that 
a repetition of the operation, if the mau will submit to it, will 
achieve a complete success. It will be observed that in this 
case, although large and direct, I performed the simpler of the 
operations by wire, with a view of testing its capabilities. The 
result, indeed, can scarcely be called a failure; although the 
BUccesB was not perfect, the man's condition was very much 
improved. Case 29 was a rupture attended with a very loose 
condition of the hernial walls, and a conformation of the 
groins and genitals which I have before described as partaking 
of a foetal character. Such cases may be considered as difficult 
to cure, on accoimt of the general laxity of the tissues, and the 
yielding nature of the new adhesions. In tliis case, I had 
some doubt as to baring secured properly the conjoined tendon. 
In Case 36, there was unfortunately some slongliiug of the 
tissues in the track of the ligature, which bad the effect 
of weakening the parts after recovery. The age of the 
patient (fifty-seven) militated against a satisfactory rcsuJt ; and 
he wore no truss oiter the operation, until the hernia reappeared. 
In two only of the ten eases in which the i-cctangular pins 
were used, has a failure been the result. The second case 
operated on {Case 31) was one of doul)Ic congenital rupture, 
on both of which the operation was performed. The operation 
first performed was completely succcasiul, After the other 
side was done, the patient, from an attack of teething, 
diarrbtea, and cough, became much emaciated and reduced ; a 
tumid belly and hardened mesenteric glands revealing the 
existence of tubercular disease. According to the mother's 
M 2 
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account, the rupture on tliia side returned as a small tumour 
several times after a smart attack of coughing. In many exa- 
minations without trusa, and under coughing aud crying, I was 
myself not able to detect any protrusion. When last seen, how- 
ever, the mother said that some months ago the tumour had 
reappeared to some extent several times, (after an attack of 
bronehitis and diarrhcea, which produced much emaciation,) 
but had not lately been ohsen-ed. In auotlicr ease (Case 33), 
the subsequent occurrence of avarieocele and an obscure swelling, 
to some estent rendered the case a doubtful one. When last 
seen, the signs of a return of the rupture were more decided. 

The two eases in which pins were first applied, and after- 
wards a wire suture, were cases so exceptional in their 
enormous size, the thinness of the sac coverings, and the 
deficiency of the abdominal walls, that I had but small hope 
of a complete success, and operated at the mother's earnest 
request, in order, if possible, to reduce the rupture in size, so 
as to render a truss available. Though time is not yet, 
perhaps, sufficiently elapsed to enable me to pronounce with 
certainty upon the ultimate result under such formidable cir- 
cumstances ; yet iu one ease the result is at present so satis- 
factory as to render a complete cure all but certain; aud in 
the other, a satisfactory termination is very probable. 

It is important to mcntiouj that in none of the eases operated 
on nnsueeessfiilly, as regards a complete cure, has the rupture 
returned to the full size which they had attained before 
the operation. Iu none baa the rupture been rendered irre- 
ducible, or become strangulated, and all can wear a trusa with 
more comfort than before the operation. The facts just men- 
tioned remove entirely one of the most important of the 
objections sometimes made to an operation for the radical cure 
of rupture. 

In six more of the cases the result may be considered at 
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tlie present time as citlier doubtfiil, or tlie Buccess only par- 
tiaL In three of these, however, the rupturea were so 
enormous that the operation was ooly attempted on the un- 
derstandiug and with the view of rendering the use of a truss 
aTailablc. 

One of the cases operated on by ligature-threads and com- 
press resulted in a varicose condition of the spermatic veins, 
and an effusion into the fundus of the sac, which rendered the 
condition of the patient, when last seen, doubtful as to the 
ultimate result. [Case 5.) Having, liowcvcr, met with an exactly 
simdar state in another ease which auhaequently resulted in a 
satisfactory cure, I have hesitated in recording it as a confirmed 
result, either successful or unsucceaafiil. 

In another ease, after an operation by wire of an eipe- 
rimentary character {Case 22), a, small protrusion afterwards 
took place, apparently through ouc of the punctures in the 
aponeurosis. This, however, waa [>erfeetly commanded by the 
pressure of a truss, which was not the case witli the original 
rupture; and it will probably be completely closed up in time, 
by carefully persevering in the proper truss- pressure. 

One patient (Case 14) was twice operated on by the 
ligature- thread and compress unsueeessfiilly, for reasons before 
givcu. Two other patients were also twice operated on for the 
same rupture. One was done first with the thread and com- 
press, and afterwards with wire in the ordinary manner 
{Case 12.) The return of the rupture after the first operation 
was due entirely to the patient's recklessness in lifting a heavy 
weight three weeks after the operation, without the supiiort of 
a truss. The second operation was done more than a year 
ago, and has been i>erfectly successful up to the present time. 
The other ease (Case 37) waa one of direct hernia, scrotal, and 
with a large internal opening, in a muscular man. Both 
operations were by wire — the fti-»t, the ordinary operation ; and 
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the last, the operation illustrated in Figure 36. After the 
first operation the rupture returned on making efforts to 
evaluate the bowels without truss. After the second ope- 
ration, the case remained in a satisfactory condition up to 
the period of his dischai^e from confinement. 

Two of the cases have been followed by some degree of 
atrophy of the testis from causes removed by a modification 
in the operation, and one from sloughing in the scrotum, 
originating from impure air. In two cases, a coexistent 
varicocele was completely cured by the operation, aa well as 
the rupture. One of these varicoceles was enormously large. 
In two others, some atrophy of the testicle which previously 
existed, seemed to improve, and the gland to increase in size, 
after the operation. 

Of the 42 cases put down as succcssfiil, 10 have not been 
heard of since they left the hospital cured. The rest have either 
been seen (and many exhibited in public irom time to time), or 
have been heard of by the author. All the patients were 
earnestly enjoined, and promised to communicate directly with 
the author in case of any change in the condition of the parts 
operated on. Some of the cases present a slight degree of 
bulging opposite the internal ring, which results from the 
tenuity of the abdominal wall at that part. These might pos- 
sibly have been improved by a higher position given to the 
outer point of suture. Such a weakness of the groin is, how- 
ever, commonly met with in persons not actually affected by 
rupture, as we have before seen. 

Since the sixty cases given, three or four more have been 
opei-atcd on, but so recently that no deductions can safely be 
drawn firom them, though they have been feirly tested by 
coughing and walking without trusS', and are in a very satisfac- 
tory condition. 

Eight of the cases operated on by thread and compress were 
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treated entirely without truss throughout, aa an experiment to 
test the reality of the cure, and the proportionate share to be 
^rly attributed to the support given by artificial means. Of 
the sis cases shown at the Medico-Chimrgical Society in the 
month of February, 18G0, one has since had a decided return 
of the malady. [Case 6, before alluded to.) This and three 
others of these casea were among those treated entirely without 
trust. The patient first operated on, oue year and eleven 
months before the above date, has been doing very heavy liiting 
work without truss up to a recent period, nearly five years 
after the operation. 

The total result, then, of the cases given in the Appendix 
yields, without reckoning the doubtful and imperfect cases, and 
with a fair allowance for fiiture casualties and imperfect 
records, the encouraging proportion of 65 to 70 per cent, of suc- 
ceagful cases. And this, it must be home in mind, is drawn 
from cases that have been taken entirely without selection, and 
as presentecl, good and bad, direct and oblique, many of them 
of a very aggravated kind, some of enormous size, and treated 
by operative measures some of which were more or less 
tentative. 
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xm. 

THE USE OF TRUSSES IN INGUINAL HERNIA. 

It has been a niatter of common observation, both to myself 
and other surgeons, that by the continued wearing of the 
trusses in ordinary use, although the rupture may he eutirely 
retained, yet the aperture hecomes gradually larger, aud the 
protrusion, when suffered to appear, is also constantly increasing 
in size. 

This is caused in the following manner : — ^The truss-pad is 
usually made more or less convex or conical on the surface 
applied to tlie skin, in order that, by biting into the soft parts, 
and making for itself a cup or depression, it may hold its place 
firmly over the rupture with less retaining apparatus, and give 
less trouble in fitting aud retaining. The effect is, that the 
8oft parts are pressed like a wedge into the already dilated 
inguinal openings, opening aud stretching the intercolmnnar 
fascia! and bands, and operating upon them from without 
exactly in the same manner as the bowel itself does from 
within. The chief force of the side spring is escrted in the 
axis of the dilated eanal and hernial openings, and its upward 
and downward movement upon the haunch during escrcise 
acting upon the conical pad as the centre of motion, works it 
continually deeper into the superficial ring and hernial canal, 
and gradually dilates them by a sort of invaginatiou. 

It has been seen, in treating of the pathology of inguinal 
hernia, that the borders of the superficial ring are everted and 
protruded by the rupture so as to Ije divergent from each 
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other, at the same time that their fibres are opened out and 
thinned by distension, and eventually, iu large hcroiee, are lost 
upon the coverings of the sac. Tlie intercolumnar fibres 
around, and their connecting fascia, are thus stretched out and 
weakened, permitting a greater separation of the parallel fibres 
of the aponeurosis, giving a more open texture to this structure, 
and diminishing its resisting poiFers. 

If pressure by a rounded convex surface be made upon the 
centre of this thinned and bulging walJ, its concavity is simply 
inverted, and the dilatation iipon the sides of opening continued 
to the same extent as before. In many of the trusses in 
common use, tlie lower extremity of the pad is made the most 
convex and projecting part, and is the part most prominently 
forced into the externa! ring by the action of the side spring. 
Such truss-pads, especially if small, are very objectionable, 
a constant state of invagination of the soft parts being 
maintained. 

After a rapture is returned by the taxis, the fingers of the 
operator retain it in the aMomeu, not so much by pressure in 
the centre of the protrusion, as by grasping the sides and com- 
pressing thera together by pressure upon tlie pillars of the 
superficial ring. Such a compression of the sides of the 
hernial canal and openings, if continued long enough, would 
promote the contraction of the calibre of the canal, and give a 
mUeh greater chance of an ultimate closure. In small and 
incipient cases, such an application of the pressure may he 
fairly expected to produce a cure without further interference. 
Undoubted cases are on record in which the pressure of truss 
brought to bear, pcrhajw accidentally, upon the proper place, 
has been followed by this satisfactory temiiuation. Tlie chief 
reason why such good results do not more commonly ensue, 
Ues in the faulty construction of the truse-pada ordinarily worn. 

Much more objectionable are these truBses after the opera- 
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tion for a radical cure has been performed. The ] 
the highly convex surface falls exactly upon the adhesions which 
have beeu obtained in the ring and canal, binding together 
their sides. When the resistance of the pillars of the super- 
ficial ring is thus weakened and overcome, the conical pressure 
falls upon the conjoined tendon and posterior wall, forcing 
them backwards in the direction in which the contractions 
of the rectus muscle tend to draw them, and producing by 
continued pressure absorption of the adhesions within the 
canal. Continued ohscr\'ation of the effect of such trusses 
upon the eases in which the ruptiure has returned after opera- 
tion, has convinced the author that, in many of them, it has 
been the main cause of the reap^iearance of the hernia. These 
effects are much accelerated by the movements of the side 
spring working over the hip during exercise, and Iwring the 
pad into the rings, especially if the spring be strong enough to 
compress instead of merely supporting. The adhesions are 
therehy gradually loosened, and the sliding of the transplanted 
structures over each other promoted. 

The above considerations have led me to the construction of 
truss-pads for the different forms of rupture, both before and 
after operation, more in accordance with the necessities of the 
hernial condition and the mechanical relations of the weakened 
structures. These will, I think, be found to obviate the faults 
just pointed out. 

Tnna for Oblique Int/uinal Hernia. — The csseutial pecu- 
liarities of this truss-pad arc, that it is an elongated ovoid with 
a flat surface, wider above than below, and with a chink cut 
clean out at the lower half of its long axis, making it resemble 
altogether a horse-shoe made oblique, with the extrcniities well 
rounded off, and one a little shorter than the other. (See 
Fig. 48.) 

For ordinary cases and hospital purposes generally, no better 
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m&terial can be got thaii boxwood of vrhich to construct the 
pad. It ehciidd be about five-eighths of an inch thick, and have 
the ends and comers well rounded off, and may be left quite 
oncovercd. It is attached by a screw to the end of an ordi- 
nary fiidc-Hpring at about its geometric centre, with a couple of 
studs at the ends to fix an under strap to. The top of the 
sctew being provided with a brass stud gnxn'ed across, serves 
both to fix the body strap and to adjust the angle of connexion 
with the spring. Tlie size nmat be rc|pilated by tbat of the 
rupture ; the larger it is the better, consistently with comfort 
to the wearer. It should cover all the weak parts in the 
Fig. 48. 




TbeHorse-slioePnd.— A. Snpcj 



Soclion. 



groin, and fit easOy into the curve of the groove Ijetween tho 
thigh and abdomen. The size most generally useliil is fi^m 
2 to 2i inches long by 1 J to 1 J inch broad. The upper end 
of the oval is broader than the lower, so as to cover and 
support the deep ring. The fissure is to be placed over thn 
opening of the superficial ring, or over the adhesions wliicli 
block it up after operation. At the lower part of the chink 
the spermatic cord emerges, and thus cseapes tlie hartl pressure 
of the pad. The spine of the pubis should also be felt between 
the ends of the horse-shoe. The inner horn of the liorae-shoo 
intended to be placed upon and 
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compress the inner pillar of the superficial ring, 'llio t 
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end, about half an inch Bhortcr, tapers gradually to the rounded 
point, corresponding in shape to the triangular outer pillar of 
the ring upon wliich it fits, its lower l)order lying upon, and 
shaped to, the groove of the groin. The proportionate size of 
the honis and intervening slit may be increased or diminished 
according to the width of the pillars of the ring in each in- 
dividual case. If an extraordinary projection of the pubic crest 
and spine require it, tlie lower enda may be well sloped off in 
the downward and inward direction, care being taken to pre- 
serve the general flatness of the surfaces when taken laterally 
or transversely. The screw which liscs the side spring should 
be placed close to the upper end of the chink, as near as pos- 
sible to the geometric centre of the pad, so as to bring its 
pressure to bear fairly at the middle of the inguinal passage. 

The double bearing of the horse-slioe ends of the pad, and its 
accurate adaptation to the fold in the groin, give a great steadi- 
ness to its hold upon the surface. A slight projection of a 
fold of skin into the fissure tends still further to secure it 
against shifting. The limited diameter of the cliink^ and the 
tension of the skin upon which it rests, prevent any protrusion 
of the hernia, or any strain upon the adhesions at the super- 
ficial ring; while the spermatic cord and pubic spine escape 
pressure between the rounded extremities. The studs placed 
at the ends of the horns enable increased pressure to be made 
upon them, when desirable, by the tightening of the under 
strap. 

For eases more diflBcult to control, either from the size of 
the superficial or deep hernial openings, or from the pro- 
tuberant abdomen and deep groin resulting from a great 
obliquity of the pchis, and an increase of the lumbar curve, de- 
scribed in the section upon the pathology of rupture, 1 have con- 
trived a simple combination oi pad springs and lever, which will 
transmit the pressure of the hip spring, or body strap, to any 
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part of the compressing surface where the rupture may hare 
a tendency especially to escape. In some cases, this occurs 
towards the internal pillar; in othcns, behind the external 
pillar. 

Ab the basis of this form of truss pad is employed a thin 
plate of steel or German silTcr, curved up round the edges into 
a sort of dish-shape, with a border half aa inch deep. 

Placed in the hollow of the plate, and working in each of 
the horns of the pad, is a double C-»pring, the limbs of which 
are connected at the upper end by a broader part, so as some- 
what to resemble in shape the letter Y. (See Fig. 49, a and a, a.) 




TliC Horse-shoe Lever Spring Pad. — k. Superit 



t. Section. 



The upper end of the united springs is held to the Iwnler of the 
plate by a common liingc (b), upon which the spring can be 
turned back to adjust the attachment of the side spring, or 
strap. The curve and strength of the springs may be iiicrca§od 
or diminished according to the degree of retaining force re- 
quired. It ia necessary, however, to proportion tlicm care- 
fiilly to that of the hip spring, when this is used. Tlie clastic 
reaction of the pad springs, taken together, should exactly 
equal that of the body spring or belt, when either of these is 
employed. 

The shank-piece conneeting the springs ia prolonged between 
them BO as to overlap the centre of the pad, forming a lever 
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r strap may be fixed by a simple 
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upon which the side spring c 
screw and nut, which should be screwed tightly down. To give 
a power of adjusting tlie point of pressure of the side spring, 
six holes, made in the lever-plate in the shape of a square, 
for the reception of the screw and nut, will enable the maker 
to shift the pressure higher, or more laterally, as the case may 
require. This method of fixing is seen at c, in Fig. 51. 
A more nice and ready adjustment may, however, be obtnined, 
(as given in Fig. 49,) by haidng an additional plate carrying 
the side spring, moveable upon the lower end of the lever, 
round a pin near the centre (c), and fixed in the required 
position by a hand* screw above (cQ, fastening into holes 
in the spring plate. By this means the pressure can be in- 
creased or diminished upou one limb or other of the horse- 
shoe pad. When fitted, the end of the body strap buttons 
upon the screw-head of the Bide spring. If an iinder strap is 
necessary, it may also be fastened U]}on the same point, or 
studs fixed at the ends of the horse-shoe may be nscd for that 
purpose, if the case seems to require it. One or other of these, 
or both, may be fastened to the under strap. The compressing 
surface of the metal pad may be covered by a thin layer of 
vulcanized india-rubber, which passes across the fissure between 
the ends, so as to restrain by its elasticity the projection of the 
skin between them. The whole is covered by wash-leather, 
or other sofl; substance, made into a sort of case or bag. 

In a few cases I have employed a double spring of the 
shape of the letter H, working under braces at the upiier and 
lower ends of the pad plate. Tlie attachment of the hip 
spring is effected by a screw sliding along a slit in the central 
transverse bar. This arrangement acts very well, but does not 
present the regulating capabilities of that last described, which 
possesses also the additional advantage of a lever pressure upon 
the lower part of the pad. 
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The pad mar be fitted to a spring orer the hip on tlie ioutw' 
aide M die rapture, as in the ordiniiT nuuuier; or, what in 
some cases is better, to a spring over tlie t^ipoaite hip, as in 
Salmon and Odj's plan ; — in this way no nnd^ str^ is moaDjr 

roqiured. 

The spring pad jnst described viU in naiqr nam be equaHy 
effective under a simple circular body belt witboot nde ipring, 
combined with an under stnp, in tbe manner of tbe moi maJM 
truss. The bolloir curre of the groin mar be filled np bjr an 
increased central eleration giren to the springs, eo as to render 
effective tbe circular pressore of tbe bodr strap, at the same 
time accommodating the pressure to the movements of tbe 
abdomen, and bringing an eqnablc and steady bearing, which 
will not yield readily to a tilting lift of the hembd pro- 
trusion, upon tlie circumference and extremities of tbe com- 
pressing surface of the pad. 

When applied, the finger should be placed upon the project- 
ing ^ine of tbe pubis, tbe cleft between tbe forked ends of the 
pad should be then placed directly above the finger, and placed 
nearly parallel to tbe groove of the groin. Tfac ailju«tiug screw 
should then be fixed immovably tight, giving the piui tlic projter 
degree of obliquity. In corpulent persons, a considcniblc iiiw ard 
twist should be given to the hip spring near its extremity, ao as 
to permit the pad to lie fiat upon the aurfkcc. Ap under strap, 
properly fixed, will then keep np the prf.per angle, and mt 
produce a flat pressure upon tbe hcniiaJ surfaco. 

By the use of this pad we have the iKiundarii* of tbe 
hernial canal and openings supported an<i «miprei.»««i by n «nl 
aurface, tending to resist outward and luteral diliitiaion in 
exactly the same manner as the fingcn, of the HiirgwMi. Th.mi 
is no dUating pressure in the axis of the caniU whulevw, and 
no invagination of the soft parts, as in the uso of th« mmn 
truBS-pada. The whole of the canal U a|Ua!)ly (ioin|.re.««l, and 
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the deep ring supported by the upper part of the truss. The 
diffieulticB of maintaiuing the position upon the proper site 
which arc usually experienced in the use of a perfectly flat pad, 
are met by the double bearing of the horse-sljoc forks, and the 
anatomical outline giveu to the borders. Au extended es- 
perieucc acquired with this pad since its adoption has convineed 
me that it retains its position as well as any pad before in- 
vented, and has not, aa nearly all have, tlie injurious property 
of increasing the size of the hernial openinga by invaginating 
the hernial coverings into the rings by convex pressure. In 
small and incipient cases, the patient may expect from its use 
the utmost benefit that pressure can effect towards producing a 
radical cure without operation. Adapted to the anatomical 
peculiarities of the weakened part, its mechanical arrangement 
tends, under all positions of the body, to exclude the bowel 
&om the sac, and to close up the sides of the hernial canal. 
In two cases of oblique bcmJa associated with a thickened and 
varicose condition of the spermatic cord, now under my care, 
the horse-shoe pad has answered admii-ably in easing off the 
pressure from the cord, by allowing it to he opposite to the 
chink {made wider than usual for that purpose). At the same 
time the rupture is perfectly retained. In one case, the in- 
flamed and tender condition of the cord had been entirely pro- 
duced by wearing an ill-fitting convex truss. 

TYties for Direct Itiguinal Hernia. — In this form of rupture, 
the neck of the sac and sides of the opening, being short and 
limited, a somewhat difl'ereut shape and adjustment of the pad 
is required. 

The shape of the pad best adapted here for making a closing 
pressure upon tlie hernial ring is an ovate, with flattened sur- 
faces ; with a somewhat larger curve at the lower border, and 
a more contracted one at the upper. (Fig. 50.) The size 
most generally required will be about 2 inches to 2^ inches in 
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its widest diamctor. It is perforatpH in the middle by an 
opening which occupies tlie middle tliini of its diameter. 

For ordinary and hospital uses it may be made of boxwood, 
like the last, and secured to a side-spring by a screw fastening 
on to the centre of a. transverse piece of metal bridging over 
the central opening, as seen in the figure. To a couple of 
Btuds placed near the middle of tbe lower part of the riiif;, the 
under strap is buttoued iu the ordinary way. 

For particiUar and difficult cases it may be desirable to have 
the power of adjusting the pressure over the borders, so as to 
increase it at any part where the rupture shows a tendency to 
emerge. 




'Jhe Ovoid Eing Pad. — a. Soperior 



Fop this purpose the basis of the pad should be, as before 
described, a thin plate of steel, or German silver, beat up at 
the edges into a dish-shape, and covered on the bearing surface 
with a layer of vulcanized india-rubber stretching over the 
central opening. The pad-springs for distributing tlic pressure 
in this case are arranged in the same manner as those described 
with the horse-shoe pad. The springs have, however, a vertical 
instead of an oblique direction, their extremities bcariug upon 
the lower part of the ring. In Fig. 51, the adjustment of the 
attachment of the side-spring, or body-belt, to the lever-plate, 
is drawn after a model of the more simple aiTangement, before 
described. This method of fixing is equally applicable 
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to all the forms of spring pads herein described. The • 
elevation of the springs at the liighcst point of the 
curve will be rather above tlie level of the cur\'cd sides of the 
disc. (Fig. 51, B.) By the adjustment of the screw (e) in the 
openings of the Icver-plate (c), the ibrce of the side-spring 
may be increased upon either side of the lower circumference of 
the ring. The strength of the springs must be regulated by 
that of the side-spring, which may be worn over either hip. 
The whole is covered and secured from the effects of damp and 
dirt by an investment of wash-leather. 

The circular flat bearing of this pad renders it less liable to 

F;g. 51. 




^^ 



TLe Ovoid Lever-spring King Pad. — A. Superior view. b. Section. 

he displaced than the convex or conical pad, Tlie couforma- 
tion of its margin to the shape of the groove in the groin eon- 
trihutes also to sustain it in the proper position; while the 
spermatic cord cseapes its pressure at the outer side of its 
bearing on the upper border of the pubis. Firm pressure is 
thus made upon the margins of the hernial opening ; no in- 
vagination of the integuments is possible, and a closing iustcad 
of a dilating action upon the hernial passage is effected. After 
the operation for a radical cure the adhesions lying towards the 
centre of the region thus escape that injurious pressure which 
tends to stretch them, and induce their absorption. 

The Double Pad and Spring Truss. — In cases of inguinal 
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rupture of either kind vherc, irom tlie laxity of tlic [liUurs of 
the superficial ring and of the tendiuous Btructures in the 
groin generally, it is difficult to keep the sides iif the canal m 
close appoBition, succras may he licttcr attained hy the use 
of the double spring and pad tniss, of which an engraving is 
here subjoined. (Fig, 52.) This, as well as the other kinds of 
SB, is made by Mr. Matthews, of Portugal -street, from the 
author's designs. In this truss the pad is made in two separate 
portions, which, when applied to each other, make a compound 
pad with an oval outline. The inner portion (o) is rather 




longer, and fits upon the internal pillar of the ring : the outer 
one (6) rests in the groove of the groin, exerting its pressure 
upon Poupart's ligament and the outer pillar of the nng. A 
single spring (r) passes round the hips and back. Its longer end 
is fixed by a revolving joint upon the inner segment of the pad, 
and the opposite or shorter end upon the outer. This spnng 
may be made to adjust at the central or back part, like that of 
a tmsa for double rupture. A strong elastic band (d) fixes the 
two segments of the pad firmly together, when applied, by but- 
toning upon the two studs which fix the ends of the body- 
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apring, Au under strap (p), fastened by two divisions upon ' 
the pair of studs before meutioned, or, if the case requires 
more pressure at the lower part, upon two other studs fixed 
into the lower euds of the twin half-j)ads. The Iialf-pads may 
be made of bos-wood, or of some softer material, such as vul- 
canized india-rubber, fixed upon a basis of metal. The surfaces 
applied to the skin are convex in transverse section {as seen in 
Fig. b), but nearly straight in the longitudinal direction. 

In this truss we have a separate pressure applied upon 
each of the moveable halves of the pad, and directed upon 
each of the pillars of the ring independently, in such a manner 
as to press them towards each other, and to close up the 
hernial canal towards its axial line. No invaginating effeet 
ean be produced, the double bearing of the halves leaving a 
chink in the middle line. The pressure ean be increased upon 
either of the pillars independently, by increasing the power of 
the corresponding extremity of the body-spring. 



FEMOKAL OK CItUBAL H-ERNIA. 



PART 11. 



FEMORAL OR CRURAL HERNIA. 



Thb much less frequency of the occurrence of this form of 
rupture, and the habits of the pei-Bous usually affected by it 
(females), render operative interference for its radical cure leas 
frequently demanded than in the case of the inguinal variety. 

It may also be said that the proximity of the great vessels of 
the leg and their aecompanj-iug lymphatics to the site of the 
rupture render necessary a great amount of anatomical skill and 
manipulative steadiness iu the operator, and expose the patient 
to a somewhat greater amount of risk from the effects of 
ulceration or purulent absorption in the after-progress of the 
case. At the same time, it must be admitted that it is more 
difficult to obtain for this kind of rupture an efficient and pro- 
perly fitting truss, that patients in consequence often suffer 
much for want of support, are more subjected to the dangers 
of strangulation, while a cure by pressure is rarely obtained. 
The light nature of the occupations of females generally renders 
the pressure of a properly fitting truss sufficiently effective to 
retain the rupture, but cases are not uncommon in which a 
laborious occupation under these circumstances hoiirly en- 
dangers the life of tlie individual, as in basket-women, milk- 
women, and others. These employments involve a great 
amount of strain upon the parts, often rendering trusseB useless 
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iu keeping up tlie rupturej and supplying our hospitals witli the 
chief part of tho casca of strangulated hernia. 

Under these fireunistanccs so dangerously affecting persons 
nf otherwise robust health, I conceive it to be entirely justi- 
6ahle to attempt to ciu'e or diminish the aize of a large femoral 
rupture by operation. Although I have not hitlierto had oc- 
casion to perform such an operation on the lining subject, T 
have been in the habit for some years of exhibiting to the stu- 
dents at King's College the way in which it may be best 
effected, and with the greatest amount of safety to the patient. 

To understand properly the principles upon which the appli- 
cation of operative methods for the radical cure, or of truss- 
prcssurc as a palliative or radical remedy, should be based ; as 
well as those of a proper application of the taxia or operative 
iuterference under conditions of strangulation; — it is of the 
greatest importance to obtain au accurate knowledge of the 
anatomy and pathology, and of the means of recognising this 
dangerous form o£ rupture. 

A brief description of the parts, sueeoedcd by a review of 
their modifications under hernial conditions, and from other 
pathological changes which simulate rupture, will facditate a 
clear couception of the steps of the operation above alluded to ; 
and also of the action of the truss upon the hernial openingSj 
of the probabilities of a radical cure by either of these methods, 
and of the proper direction to be given to efforts towards re- 
ductiou by the hand. 



XIV. 
ANATOMY OF THE PARTS CONCERNED IN CRURAL HERNIA. 

Below the inverted cim-e of Pouparf a ligfLment, the front but- 
fiice of the thigh presents a slight hollow or groove towards the 
inner side, having au obscure triangular form with the base 
upwards. The outer side is bounded by the mass of cstensor 
muBclca, and more particularly by the sartorius; the inner, by 
the sloping surface and raised border of the long atlductor and 
edge of the gracilis ; the apex below is produced by the ap- 
proximation of these muscles to each other at the junction of 
the middle and upper tldrds of the thigh ; and the base above, 
by the structures of the abdominal wall. The floor of the 
space slopes from each side towards the centre, which is placed 
just below, and in front of the hip joint, and it lodges, at its 
deepest part, the femoral vessels and their branches. The outer 
part of the floor is formed by the insertion of *the psoas and 
iliacus muscles, between which is placed each of the branches 
of the anterior enu'al nerve. The inner part is formed above 
by the pcctineus muscle, with a, small portion of the adductor 
brcvis ; and is continued downwards and inwards by the sloping 
surface of the adductor longus to the raised inner border. The 
space is called, after the great Italian sui^eon and anatomist, 
Scarpa's triangle. To the inner side of this triangular space, 
near the base or upper part, lies the region through which a 
femoral rupture makes its way to the surface. 

The superficial fascia in the crural portion of the groin, lile 
that before described in the upper or inguinal region, is suscep- 
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tiblc of division by tlie scalpel into two layers, witliin and 1 
twccn which lie the superficial vessels, nerves, and lymphatia 
The superficial layer usually contains much fat ; — it is i 
tinuous with that covering the abdomen, and is hut loosely at^ 
tached to Ponpart's ligament. (Sec Fig. 1, a, page 14.) The 1 
deejwr layer contains less fat, is thin, loose, and easdy torn. By 1 
its deep surface it is loosely connected with the subjacent stnio- I 
lures, except at Poupart's ligament, and at the margins of the-J 
saphenouB opening iu the deep aponeurotic fascia, where it i 
more closely adherent to the underlying parts. It invests the 1 
superficial glands, vessels, and nerves with an areolar envelope ;-J 
and is perforated by many oblique openings for the passage ( 
these structures through it. (Fig. 1, b.) 

The superficial vessels of the part arc those described in the 
iipper inguinal region, — liz,, the superficial circumflex iliac ; the 
gaperficial epigaslnc ; and the superficial external pudic ; all 
branches of the common femoral artery at this place. They 
perforate, at different places, the deep fascia, or pass through 
the opening aliove mentioned, and divei^e to their respective 
destinations. The circumflex iliac (d) is directed towards the 
anterior superior iliac spine, near which it crosses Poupart's 
ligament. The superficial epigastric (e) ascends slightly in- 
wards towards the navel, crossing the same ligament about its 
centre a little intenial to the position of the deep abdominal 
ring. It su]iplies the most of the superficial lymphatic glands. 
The superficial external ptidic (J), passes across the inner end of 
the ligament, crossing the spermatic cord as it emerges from 
the superficial ring, to be distributed to the mons veneris. 
Besides these, there is a small branch, the inferior external 
pudic, lying under the deep fascia internally, perforating it 
close up to its attachment to the pubis, and crossing behind or 
in front of the cord to reach the pudendimi. These branches 
arc subject to many irregularities. Either of the two last may 
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Iw BO enlarged as to give ofi' tlie artery to tlie dorsum of the 
(lenis. Any of them may be so small as to be scarcely obsen'able. 
TLe veins coireapondiug to them all open downwards into the 
lai^ trunk next deserilied, just before it pierces the deep faseia. 

The intfrnal ffreat, or lony saphena vein {/), after reaching 
the knee, lies along the posterior border of the sartorius 
muscle, and in the iipi>cr part of the thigh is placed upon the 
deep fascia in the groove betweeu the adductor and extensor 
muscles. When within one-and-a-half to two inches from 
Pouparf s ligament, it passes through the lower part of a eoii- 
siderable opening in the deep fascia to join the femoral vein. 
Besides the small veins before mentioned, it receives a conside- 
rable tributary from the inner and back part of the thigh. In 
some subjects the saphetia vein has a. more posterior position, 
and its largest tributary comes from the front of the thigh. In 
others, these two tninks are connected just above the knee 
joint, and appear as a double saphena. 

The lymphatics of this region are very numerous. The 
ducts lie chiefly along the inner side of the saphena vein, but 
many also on the other side (m). They are provided with 
numerous glands of an oval shape, arranged with their long 
tliameters in the vertical direction. These are connected above 
with the set of glands betbrc described, as lying upon and 
parallel to Ponpart's ligament. Tlic ducts of all these super- 
ficial glands pass tlirough the same opening in the fascia lata 
which transmits the saphena vein. 

The nerves of this region are ns follow:— The internal and 
middle cutaneous hiimf:h^ of the anterior antral ; the ilio-in. 
ffuinal; crural branch of genito-crural, and external cutaneous ; 
— aU from the lumbar plesus. The ilio-inguinal {m) escapes 
through the fascia covering the superficial abdominal ring, gives 
off small twigs to the scrotum and mons veneris ; then turning 
outwni-d and downward over Poupart's ligament, it is finally 
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distributed to the integuments about the saphenous opening. 
The internal cutaneous passes downwards and inwards across 
the front of the femoral vessels, under the deep fascia, giving 
off many twigs to the iutegiunents and sheatli of the vessels, 
aud fiually perforates the deep fascia below the middle of the 
thigh to supply the skin on the inner side about the knee. 

The middle and external cutaneous nerves, with the branch of 
the getdto-cniral, are distributed to the iutegimientH on the 
front and outer surfacea, and do not bear any noteworthy re- 
lation to the parts of crural hernia. {See Fig. 53, page 188, o.) 

The deep fascia of the thigh, or fascia lata, is a strong and 
apoueurotic-Iooking layer of white fibrous tissue, of which the 
fibres are interwoven almost hke a piece of cloth, the strongest 
passing downwards and inwards. In the groin it is arranged 
in two portions, named from their respective attachments. 
The outer or iliac portion is eoniicctc*! with the crest and 
superior spine of the ilium, and is closely attached to and 
blended with the lower part of the tendinous aponeurosis of 
the external oblique forming the crural arch or Poupart's liga- 
ment (d). With the insertion of this ligament, it is attached 
also to the spine and pectineal line of the pubis, upon which it 
is blended in a common insertion with a triangular, deflected 
portion of the same ligament, called Giml/emat's (c). This 
part of the fascia lata is placed in front of the femoral vessels, 
to the sheath of which it is pretty closely adherent, A falci- 
form portion of it also crosses, immediately below Pouparfa 
ligament, the channel by which crural rupture passes down on 
to the inner side of these vessels, assuming thus a very impor- 
tant relation to it. This part (/) forms, by a cnjred edge, the 
upper aud outer borders of the opening which transmits the 
saphena vein and lymphatics to the deeper vessels. 

The inner or pudic portion of the fascia lata (e) is attached to 
the united branches of the pubb and iachinm which form part 
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of the inferior outlet of the pelvis, where it is connected 
with the perineal fascia and cms penis. Above this point 
it i» attached to the front of the symphysis and angle of the 
pubis, and stretching upwards, outwards, and backwards, fol- 
lowing the border of the superior pubic ramus, it passes behind 
the femoral vessels to become attached to the pectineal line 
of the pubis, joining at that place with Ginibemaf s ligament 
and the falciform process of the iliac portion, and becoming 
connected eitemally with the fascia iiiaca, which has been 
described as forming the posterior part of the sheath of the 
femoral vessels, and with the capsule of the hip joint. In this 
manner the femoral vessels are placed between the two por- 
tions of fascia lata which are separated at this part by the 
passage of the saphena vein and IjTnpliatie ducts. 

The opening thus formed ia called the saphenous opening. 
(SeeFig. ljpagel4,o.) It is oval in shape, with its long diameter 
in the direction of the thigli, and the axis of its plane directed 
obliquely forwards, downwards, and inwards; lying over the 
crural canal, the femoral vein, and termination of the saphena. 
It is covered in by a tolerably firm network of fibrous tissue, 
which, when freed from the pellets of fat which arc involved 
in it, presents the peculiar appearance of a large number of 
oval openings for the transmission of the numerous lymphatic 
ducts. Hence it is called the cribriform fascia. This is con- 
nected externally with the falciform margin of the iliac portion 
of the fascia lata, and internally with the sloping surface of the 
pubic portion. Below, it affoi-ds a funnel-shaped investment to 
the saphena vein. Superficially, it is closely connected with the 
deep layer of the superficial fascia investing tlie lymphatics; 
and by its deep surface with the sheath covering the femoral 
vessels derived imm the fascia trans vers alis. When divested 
of the cribriform fascia, the taphenous opening is seen to present, 
exteruaUy and above, the crcscentic max^ of the iliac portion 
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of fescia lata. Tliis ia called the falciform process of I 
The upper part forms a liorn-ahaped process — siiperior comti, 
which, from its important anterior relation to the femoral 
vessela and crural canal, was especially noticed by Hey, and has 
been called the femoral or Hey's ligament. This is nttnehcd 
internally to the spine of the pubis, and blends with 
Gimbemat's ligament above, and with the pubic portion 

, FiQ. 63. 




Deep dissection of tbe parts of crural rapture. The upper coroec of tl 
saphenous opening is separated from Giinbemat's aud Pouparl's ligameB 
and turned back, showing the three compiuloients of tbe crural sbcatL o 
bj vertical slita. 

of fascia lata below its point of insertion. In Figure 53, tbiB.) 
ligament (/} is seen turned back, along with the falciform t 
gin of the saphenous opening, to show the femoral sheath placed 
behind it. The lower part of the falciform process — inferior 
comu, passes under the ternaination of the saphena vein, and 
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Bbeitfa B mtiiBatdy fw e cto J aBteiimij witii the fapcr portion 
of Poaput's ligament, at vfairli point a ctnmg band of Shrem, 
placed betreea and fuoDecting ihem, foniu an orcA orer the 
Teasds and cnus] paange, wiudi reacbes bom the paoas 
muade ^Eternally, lo Gimbenufs ligament and the pobic in. 
aertitm of the conjoined tendon interoally. T\ia band of Cbra 
19 more marked in some sabjcct* thau in othen, aiid t* impor- 
tant as beJBg Qsaallf the seat of strangnlatiou in femora) ruptartr. 
It has been calJed by Cooper the eieep crural areh. The sheath 
will be seen to occapy the interval between the pooa* miuielc 
externally and the edge of Giinbemat's tiganieut internally, 
reaching to within an inch of the Hpiiie of Oic pnbin. Tlic 
latter bony tubercle, usually evident enongb Ut a rarcftil touch 
in the living subject, bceomea, from its jMwitiou b<rtwc.en thn 
superficial abdominal and thi': eniral riiigt, an u»cfiil (rnuip to 
the distinction Iwtwceu the two varictii-H of rii|iturt!. Tho 
centre of the superficial abdominal ring i- dirertiy above lb« 
spine, and that of tbc crural ring from an inch to an inch and 
a-half external to it. The dintancc between the ceiiin* of thr 
crural ring and that of eoch of the nbdomindl riuK« i«t alH.iit 
equal, and usually measure* ralh.ir ninn' thim nii iiwb, wlntn In 
a normal condition, in the male. In the fonnd.-. ihi- <li.tiiii..r 1- 
iisuaUy neaxly half an inch greater. lOstcrimlly, ibn lrin<.r..l 
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eheath seems to be prolonged over tlic jisoos muscle, to for 
a covering for the anterior crural nerve as it emerges beliind 
Poupart'a ligament, and is finally lost in the fascia which 
invests the iliacus muscle to its insertion. If the latter fascia 
be lifted up from the surface of the muscle, it will be ascer- 
tained to be an offset from the united fasciie iliaca and trans- 
versaUs j which, after liuiug the posterior and anterior vralls of 
the iliac region, form internally the sheath of the vessels, and 
pass down externally to become attached to the capsular 
ligament of the hip-joint and pubic [jortion of fascia lata, 
after uniting together at Poupart's ligament to form a " cnl de 
sac," which closes up the fissure between that ligament and 
the psoas and iliactis muscles, and prevents the escape of hernia 
at this part. The crural branch of the genito-erural and the 
middle cutaneous of the anterior crural may be seen to per- 
forate just outside the vessels. 

If three parallel longitudinal cuts be now made at equal 
distances into the sheath of the vessels, the outer one will 
expose the artery; the middle one, the vein; and the inner 
one reveals a tubular compartment or canal, which transmits 
the bundle of lymphatic vessels passing into the abdomen 
behind Poupart's ligament (Fig. 53, k). A firm longitudinal 
septum on each side of the vein divides its compartment 
from those lodging the artery and the lymphatics. Tlie^e 
septa, on fiirther careful dissection, will be found to be derived 
from the proper sheath of the external iliac vessels, as they lie 
under the peritoneum; and they become blended with the 
additional funnel-shaped slieath &om the liisciEe transversalis 
and iliaea at Poupart's ligament. 

The interval between the femoral vein externally and the 
edge of Gimliernat's ligament internally is called the crural 
ring. In front of it is the deep erural arch, forming in 
appearance the deeper fibres of Poupart's ligament. Behind it 
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laacn IsU upon it. 
tlwB be wes, m weQ m fiJt, to pm bMJnntds fiom Po«pnt*s 
l i g m «i wt in an acste cnrr^ or free bnder, wtudi k praioaged 
outwards at its inantian into the bone so as to read> cooaide- 
raUf aloi^ the pectineal line bdond the crmtal ring, ller^ 
by^ ha union with the pubic portian of &ada lata, it aometioMS 
tonxm a promineot lidge, wtddi it has been prop o s ed to divide 
1^ catting upon the bone in caaea of atnagalated crtual heznia- 
(Sce Rg. 60, a, page 208.) 

A clear reoogniticRi of these relations of the cnirat ring is 
of great impoftance in the treatment of cninJ mptnir;. Hie 
ring is lined br the inner dirifion a( the fdonel-sbaped sheath; 
and tbiongh it pass the superficial inguinal and tmzal 
Ivmphatics. Stretching transTeraclT across the ring, inside 
the sheath, is a thin larer of &scia containing taX, and investing 
a lymphatic gland, which transmits through its substance some 
ofthedncte. (See Fig. 3, il, page 25.) This bscta was described 
l^ Clocjuct under the name of the Mfpltim crwraU. It is rcallj 
derived from the eabperitoneaJ fascia, bmg connected with the 
upper opening of the funnel-thaped sheath and with the longi- 
tudinal septum. It is rarely of sufficient thickness to form a 
distinct covering for crural hernia, and can hare but little effect 
in preventing a protrosion. The atpect or axis of the crural 
ling in the erect posture is dotcnwardt, with but a slight in- 
cUnation forwards and ontwards. The prinnpol direction is 
given by the great obliquity of the pelvis, jointly with the advanced 
position of Fonparf 8 ligament in reference to the superior branch 
of the pubis. In the treatment of this rupture by the taxis, 
by operation, or by the application of trusses, it is very csBcntial 
to recognise the true direction of the crural opening. 

The term crural canal is given to the short tubular passage 
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from tlic cnira! ring to the aaphenous opening, which eousti- 
tutis respectively its upper and lower terminations. It is 
bounded on the outer side by the femoral vein, covered by it« 
inner longitudinal eeptum ; on the inner, by the insertion of 
Hey's or the femora! ligament into the pubie portion of fasciit 
lata, and by the inner part of the funnel-shaped she&th ; 
in firont is placed the same ligament and the front of the ' 
sheath ; and behind is the superior braneh of the pubis, covered 
by the origin of the pectineus muscle, ujion which lie the pubic 
portion of fascia lata and the back part of tlic crural sheath. 

The entire shape of the crural canal may be compared to an 
oblique slice of a cylinder (Fig 54, a) with the short side in 
front (c), the long side behind [d], the crura! ring forming the 
top seetion (a), and the saphenous openiug the more oblique lower I 
jjg g^ section (/>]. The anterior wall {c) is ( 

A u represented by Hej/'s or the fitnorat ' 

ligament, which varies in width in i 
different subjects from half to three- | 
quarters of an inch, and constitutes 
with Poupart's ligament the only sur- 
face upon which pressure can be effectively made to keep a 
hernia within the emral ring, The posterior wall (rf) is sup- 
ported by the outer part of the pectineus muscle arising from, 
and resting upon, the superior branch of the pubis at t!ie inner I 
aide of the hip-joint. 

Normally, the enira! canal contains oidy the lympliatic 
ducts and one or two small glands, with some fat. In erural 
hernia, it invests and moulds the form, and determines the 
direction of the nccit of t!ie sac. {Fig, c, a to 6.) 

The vessels of a size important to the operator, which are 
usually placed in the neighbourhood of the saphenous opening 
and crural canal, and comparatively superficial, arc the femoral 
vein externally, and the saphena inferiorly, The position of 
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hese can usually be recognised and avoided. Close beliind the 
moral veiii, on ita way inwards, backwards, and downwards to 

he inside of the hip joint, and passing close to the outer border 
of the pectineus muscle, is placed the internal circuntfie.v braDch 
of the profunda. In several instances I have found this artery 
gi\'iiig off the inferior external pudic branch, which then passes 
across between the pectineus muscle and the fascia covering it. 
The precautions necessary for avoiding injury to the femoral 

Fir. GS. 




vein will usually protect this artery even in its more common 
irregularities. 

Tlie anterior boundary of the crural ring has, in the male, 
an important relation to the spermatic cord, which lies in the 
inguinal canal just above Poupart's ligament, crossing that 
stnictiire just outside the pubic spine. In operating upon a 
crural rupture this must carefully be allowed for. 

The irregularities of the arteries in this important region. 
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which might be a source of inconvenience in operating, are not 
very common. One of the most so is the origin of the deep 
epigaxtric artery from the common or deep femoral. A drawing 
of the former irregularity, taken from a dissected female snhject, 
is copied in Fig, 55. It is the more interesting in being co- 
existent with a crural rupture, across the front of which the 
irregular artery Uee. The obturator artery also arises from 
the abnormal epigastric after it has passed across the femoral 




vein, and reached the middle of the hernial aac at its lower 
side. The sac will be seen to have pushed down before it 
the abnormal vessels, so as to place them in a position very 
embarrassing iu any operation upon the rupture. The veaaels 
would, however, be rendered tolerably apparent in such a con- 
dition by their pulsation, especially when the integuments 
were divided. This irregularity was present on both sides of 
the subject. As seen on the ruptured side in the figure, it 
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illustrates very weU the tendency of this abnormal position of 
the artery to resist the formation of a crural hernia, as sup- 
posed by Sir Astlcy Cooper. (O/i. cil. page 253.) 

In a male subject, fix)m which Fig. 56 was taken, the m- 
temal circumflew branch arises high fiom the common femoral, 
and crosses superficial to the femoral vein, lying within the 
sheath, and to the outer side of and below the inner or lymphatic 
compartment. It gives off in its course the inferior external 
pndic. 

riG. 57. 




In a third subject, a female, the internal circumflex, epigattrie^ 
and obturator branches arise by a common trunk from the 
commencement of the common femoral artery. (Fig. 57.) This 
crosses in front of the femoral vein just below Poupart's 
ligament. The abnormal eireumflex and obturator will be 
seen both to hug closely the femoral vein on its inner side, and 
would necessarily be placed to the outer side of a crural rupture, 
o 2 
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whicli might have been formed in the canal. They would thns 
be rendered safe by the precautions taken to avoid the yein. 
The same may be said of the abnormal circumflex in the pre- 
ceding figure. 

By examining the crural canal firom its upper or peritoneal 
aspect^ a relative view of the position of the inguinal and crural 
openings will enable us better to estimate the arrangements 
which predispose to one or other of these forms of hernia^ the 
operation of the means of cure^ and the deeper dangers which 
waylay the operator in this region. 

On opening into the peritoneal cavity, and drawing the 
viscera to the opposite side, the serous membrane lining the 
inner surfietce of the groin will be seen to present three slight 
hoUows or depressions, placed with reference to each other as 
the angles of an inverted isosceles triangle. Two of them are 
above and one below, a smooth oblique elevation or broad line 
indicating the position of Poupart's ligament. The more ex- 
ternal one is also indicated by an indistinct cicatrix, showing 
the position of the internal abdominal ring. The inner one is 
shallower and less distinct, and occupies the interval between 
the epigastric and obliterated hypogastric vessels in the position 
of the triangle of Heaaelba^h. The one below Poupart's liga- 
ment is placed over the crural ring, at the distance of about an 
inch fi*om each of the upper ones. Its presence reveals the 
first tendency to the protrusion of a crural rupture. 

On removing the peritoneum, the two upper will be seen to 
be closed in by the fascia transversalis, and the lower by the 
septum crurale. This septum is seen to be closely connected 
with the sheath of the femoral vessels externally; and less 
intimately with the margins of Poupart's and Oimbemat's 
ligaments in fix>nt and internally, and with the pubic ramus 
behind. (See k, Fig. 3, page 25.) 

The epigastric artery {b) on its way firom the external iliac 
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lies io the Bub-serous tissue, at first behind Poupart's ligament, 
sad placed obliquely across it between the crural and internal 
abdominal rings. It then ascends, rather more vertically, 
between the latter and the triangle of Hesselbach (d). The 
obliterated hypogastric cord (i) passes obliquely forward and 
upward across the area of the last-named apace, from the side 
of the bladder to the umbilical cicatrix. It is placed, ordi- 
narily, to the inner side of the crural opening. 

According to the calculations of Cloquet and Sir A. C!ooper, 
in one out of every three instances, both in male and female 
subjects, there arises irregularly from the epigattric or from the 




parent trunk near it, the obturator artery, which then descends 
behind and across the superior ramus of the pubis, to occupy 
its usual position in the sub-pubic notch. This irregular course 
is usually taken on the outer side of the crural ring, close upon 
the external iliac vein. {Fig. 58.) The precautions which are 
taken to avoid injury to the latter in operating will, under 
these circumstances, place the artery out of danger. 

But sometimes its origin (torn the epigastric is placed at 
some distance frY>m the parent trunk of the external iliac. The 
abnormal obturator then occupies a position to the inner side 
of the crural ring, lying in the sub-serous &ecia behind the con- 
joined tendon and Pouparf s ligament. When so placed in 
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reference to a strangulated femoral rupture, it is exposed t 
great danger of being divided, if a free cut be made to the 
inner or anterior side of the seat of strangulation. In these 
cases, the irregular artery is placed usually at a greater 
distance from Poupart's ligament, in front of and above the 
hernial sac, than it is from Gimbemat'a ligament to the inner 
side of the sac. This is owing to the length and upward direc- 
tion of the epigastric artery before it gives off the irregular 
obturator, as seen in Figure 59. In this way, as pointed out 
by Sir Astley Cooper, more room is given for an incision in 
operating upon Fonparf s ligament than upon Gimbemat's, and. 

Fie. eS, 




in cases of strangulation, with less danger to the artery. I have 
found by many esperimento upon the dead subject uninjected, 
that on account of the very lax and moveable nature of the 
connexions of the vessel in the loose areolar tissue in which it 
lies, it yields easily to the pressure of the end of a blunt-pointed 
hernia knife introduced from below, and so avoids injury ; un- 
less the instrument be passed more than half an inch beyond 
the crural ring, and a fair cut be administered upon the tissues 
rendered tense by distension. 

It will be seen that the epigastric artery itself is not free 
from dango:, if Pouparf b ligament be freely divided ; but that 



ANATOMY. 199 

it may be easily avoided by attending to the precautions just 
mentioned. 

The circumflex iliac artery, by its external position and the 
secure protection aflTorded to it by Poupart's ligament and the 
iliac fascia^ is remote fix>m danger. 

In a case of crural hernia figured by Sir Astley Cooper in 
his valuable work before cited {Plate XIX.), the obliterated 
hypogastric artery passes upwards to the outer side of the neck 
of the sac ; instead of being placed in its usual position to the 
inner side. In such a case the sac is derived entirely fix>m the 
false ligament of the bladder, and this viscus is not unlikely to 
be found partly within the hernial sac, if a lai^e one. 
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CAUSES AND PATHOLOGY OF CBDRAL HEIIHIA. 



Ip a female subject be examiacd and compared with the male, i) 
will be found that a consideral)ly greater distance intervei 
between Poupart's ligament and the margin of the bony pelvi 
opposed to it. In the male, this interval is usually complet 
occupied and Bccnrely packed up by the iliac and psoas muHcl 
and the vessels and nerves which pass with them into the thigh^ 
It is, moreover, well protected by the junction of the stronj 
iliac and transvcrsalis fasciie. In a subject advanced i 
the shrinking of these muscles, and the weakening of the cm 
arch and fasciae whieh takes place, predispose more to the for 
mation of crural rupttirc. Hence the greater frequency of ti 
kind of hernia in old persons of both sexes. The { 
space in the female result* from the greater stretch i 
expansion of the iliac wings, increasing the distance betwee 
the iliac and pubic spines which afford attachment to Poi 
part's ligament. By this means, not oiJy is the dept 
from the ligameut to the pelvic brim increased, but to a s 
greater extent is the width of the opening amplified, to be filled 
up by soft parts. Since these do not usually present bo miud 
hulk as in the male, they are less effective as a stoppage in t 
larger opening. 

It may also be seen that when the thighs are extended o 
abducted, the effect of the traction thus made by the fa» 
lata upon Poupart's ligameut, ia to increase its inverted cui 
and to approximate it to the pelvic brim; thereby dec 
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the hollow of the groin and dirainbhing the diameter of the 
crural passage. 

The aspect of the crural ring being almost directly upwards 
and downwards, the weight of the abdominal viscera and the 
pressure of the muBclcs upon them, have a simultaneous effect 
upon the peritoneum and the septum crurale covering the ring 
above. When, therefore, the ring and canal are wide, as in the 
female, and the bulk of the psoas and iliacus when contracting 
less effective in diminishing this width, a rupture of the crural 
kind is more apt to form. In males affected by crural rupture, 
it will usually he found that the pelric wings have much of 
the wide, outstretelicd appearance of the female, and that the 
muscular system is less developed than usual. Tlie tendency 
to crural rupture is inereaaed after great distension of the abdo- 
men by pregnancy, dropsy, tumours, or accumulation of peri- 
toneal fat. This attenuates the structures which bind together 
the fibres of the tendinous openings, and enlarges all the exist- 
ing apertures. In males, such distension acts chiefly upon the 
abdominal rings, because of their greater patidousness from the 
presence of the spermatic cord ; and it diminishes the tendency 
to crural protrusion by pressure upon Pouparf s ligament fixim 
above. Cases are, however, on record, and I have myself met 
with a specimen, in which hotJi an inguinal and a crural pro- 
trusion had occurred on the same side. 

In many cases, dilatation of the crural canal results, in the 
first place, from the growth of fet in the septum crurale and 
among the lymphatics in the canal. In the dissecting rooms it 
is common to remark, in fat female subjects, an atrophied con- 
dition of the fibrous and areolar stmetures in this region, dis- 
integrated by the deposit of adipose masses, which are found 
projecting into and dOating the crural canal. These may even 
be mistaken for an omental hernia, from a certain impulse 
communicated to them by their passage from within the abdo- 
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jninal walls. A certain degree of fulness is commimicatcd tn ' 
the hollow of the groin by the presence of this fat in the canal, 
raising to a certain extent the enfeebled crural arch. This 
condition is usually accompanied by a facility or looseness of 
sliding of the layers of fascia over each other, which has been 
previously pointed out as favourable to the production of hemiffi. 

The first occurrence of the rupture is due to the yielding of 
the peritoneum, and to the loosening of its connexions through 
the sub-serous tissue n-ith the upi>er margin of the crural sheath. 
It then becomes readily formed into a pouch, at the expense of 
the ueiglilKJuriiJig folds or false ligaments of the bladder. The 
force of the abdominal muscles is then brought to bear upon 
the thin septum cnirale. Having, in the female, a larger space 
to cover than in the male, and weakened perhaps by the inter- 
stitial deposit of fat iu its meshes, it speedily gives way before 
the protrusion. The combined resistance of the structures 
being thus overcome, and the crural canal fairly encroached 
upon, its sides formed by the funnel-shaped sheath then give 
way more or less readily, and finally the cribriform fascia also 
yields, both affording a covering spread over the sac. The 
saphenous opening is then dilated, permitting the fundus of the 
tumour to emerge under the integuments of the thigh. 

K the last-named tissues be more resistant, the rupture may 
remain for some time like a bubonocele in the canal, forming 
an obscure tumour behind the crural arch, in the hollow be- 
tween the pubic spine and the femoral vessels. In tliis position 
it may dilate considerably the crural ring, and encroach upon 
the front of the femoral vein externally, by dilating the longi- 
tudinal septum. (Sec Fig. 60, b.) The direction taken by 
the rupture is first downwards, with a slight inclination forw'ards. 
Sometimes it passes downward to the full extent of the funnel- 
shaped sheath, as far as the lower border of the saphenoius 
opening, to the uuion of the saphena with the femoral vein. 
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without passing the cribriform fascia. In such cases, the 
latter structure is unusually tough and resisting. 

Instances are recorded by Cooper and Hcsselbach of a portion 
of the sac protruding through the dilated lymphatic apertures 
of this fascia, forming one or more offsets from the front of 
the sac-cavity, over which the coverings were thiauer than in 
other parts, sometimes producing the effect of an liour-glass 
constriction. On emerging through the saphenous opening, 
the rupture alters its direction, and passes upwards and out- 
wards towards the ibac spine, bending over the falcitbrm 
margin of the opening, so as to lie over the femoral vessels 
upon the iliac portion of tlie fascia lata. 




Occasionally, it may reach as high a position as Pouparfs 
ligament, or e\en, by bidging before it the deeper layers of 
superficial fascia, expanding these structures over its distended 
fundus, it may reach beyond that line. 

The cause of this change in direction is to he found in the 
very firm connexion which exists between the crural sheath 
and cribriform fascia, and the coats investing the great saphena 
vein and the chain of lymphatics at the lower part of the 
saphenous opening, which the first-mentioned structures fur^ 
nish with a distinct sheath. It is partly also, doubtless, owing 
to the direction of the veBsels and lymphatics which pass be- 
tween the abdominal wall and the inner part of the saphenous 
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opening, aud which are bound together by a strong investment" 
from the cribriform and deep layer of superficial fascise. In order 
to make its way down the thigh along the course of the saphena 
veiiij the rupture must split the coats of this vessel, which are 
usually too closely combined to allow of tliis. In one in* I 
stance, howeverj I have seen this condition reach to a eonsi* l 
derable extent down the thigh. On tlie outer side of the 
saphenous opening, the lasity of the attachment of the di£ferent 
layers of fascia offers the least resistance to the protrusion, 
which, consequently, usually makes its way in this direction. 

While the rupture remains moderate in size, the cylindrical 
outline and relations of the crural canal are in some measure 
preserved and impressed upon the neck of the tumour ; while 
the fiindns, after emci^ng through the saphenous opening, 
dilates into a globular tumour lying external to it, the whole 
presenting a bent or curved appearance (as seen in Fig. 54, B, 
page 192, in which the upper dotted line (o) represents the posi- 
tion of the crural ring, and the lower (6) that of the sapheuous 
opening). 

The pathological and surgical consequences of tliis arrange- 
ment are very importaut, and arise from the linear pressure made 
at the upper and outer parts of the bend of the sac upon the 
protruded bowel, by the edge of the falciform process of BumB* 
and Key's ligament. This pressure sometimes forms an evi- 
dent contraction of the sac of an old eniral rupture at this 
part, exactly analogous to that before described as occurring in 
inguinal rupture by an undilatable and narrow superficial ab- 
dominal ring. By a misdirected pressure of the taxis igno- 
rantly applied, or by extending and abducting forcibly the thigh 
of the patient when the hernia is strangulated, this pressure 
may be increased to a dangerous extent. If, by a misappre- 
hension of the course taken by the tumour, a large crural 
rupture be pushed forcibly upwards towards the abdomen, the 
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bowel may be injured by tlie pressure against the tense falci- 
form margin. A similar effect may be produced by stretching 
the fascia lata in extension and abduction of the limb. By 
such means tlie femoral ligament, already stretched tensely 
across the sac, is made to indent the surface of its neck with 
such force as to risk the bursting of the included bowel. During 
a proper application of the taxis in a rupture of this kind, the 
fiindus is first brought inwards, and a little downwards. It 
should then be compressed firmly, and pushed backwards 
through the saphenous opening. When it begins to give way, 
it will pass almost directly upwards through the crural ring. 
The principal force required in these movements will generally 
be the backward pressure, to canae the fundus of the tumour 
to pass the saphenous opening. At the same time, the fingers 
of the other band arc made to knead gently the neck of the 
sac at the crural opening, through whicli that part of the 
bowel which descended last will return first into the abdomen. 
The ordinary coverings of a crural hernia, commencing at 
the skin, and taken in the order met with in operating, arc as 
follows — viz., Ist. The superficial fascia, arranged at this part 
indistinctly in two layers, which together form generally the 
chief thickness of the hernial investments, and contain and 
support many small vessels, lymphatics, and nerves. 2nd. The 
cribriform fascia, known by its fibrous network, oval perfora- 
tions, open testure, and its attachments to the margins of the 
saphenous opening. 3rd. The fascia propria, formed by the 
internal or lymphatic compartment of the iniundibular sheath 
of the femoral vessels. This structure is the most dense and 
of the closest texture of any of the mpturc coverings, 4th. 
The septum crurale, which is so thinned in hernia that it may 
practically be taken as a portion of the sub-serous areolar 
tissue ; indicating, by the usual presence of a gland, and by the 
yellow colour and loose pellety texture of its fat, ita close 
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proximity to the surface of tlie serous sac of peritoneum i 
mediately investing the viscera. 

In a largo rupture the deeper coverings may be more o 
blended togetber, the superficial fascia being usually tbe 
distinct. After great and long- con tinned truss-pressure, bow- 
ever, tliifl also may be found blended with tbe deeper struc- 
tures. When crural rupture aflects tbe mate subject, the 
course of the spermatic cord is obliquely across the front part 
of the neck of the sac, lying above Poupart's ligament, and 
crossing it just outside the pubic spine, and immediately over 
the inner part of the crural opening. On the skilful appli- 
cation of a proper truss, the cord escapes pressure by sliding to 
the inner side of tbe compressing pad. In operating upon a 
crural rupture in the male, this positiou of the cord must be 
borne in mind. 

In an old standing crural mpture of considerable size, Pou- 
part's ligament and the deep crural arch ore usually found in a 
lax and enfeebled condition. The inverted convexity of the 
former is more or less obliterated, and the hollow of the groin is 
bulgy internally. The fascia lata is feeble and loose, permitting a 
£i*ecr and more unbalanced play to the muscles of the thigh. 
The upward and forward traction of the abdominal muscles, 
acting against the weakened fascia lata, tends still more to di- 
minisli tlie hollow curve of tbe groin, to enlarge the crural 
opening, and to alter the direction of its aspect by throwing 
its axis more forwards than normal. Thus tbe rupture is 
turned more directly to the surface, and the length of the 
cmral passage anteriorly diminished. In extreme cases, oc- 
exirriug in fat subjects, this is so much tbe case that it becomes 
often very difficidt to determine whether a rupture, when 
strangulated, be of the crural or inguinal variety, the tenuity 
and laxity of Poupart's ligament rendering it difficidt to deter- 
mine its positiou with reference to the neck of the sac. 
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Another important change of relations occurs under these 
circumstances. The vein, instead of occupying its usiial posi- 
tion on the outer side of the sac, becomes placed, by the en- 
croachment of the latter outwards hetwecu it and the crural 
archj almost entirely posterior to the sac, as seen in Fig. 60 (r), 
(page 203), It is very essential to hear this in mind in treating 
large ruptures by operation. 

In a female subject met with in the dissecting- room of 




King's College, I found an irreducible femoral rupture con- 
stricted vertically across the middle, in such a manner as to 
render the long diameter of the sac oblique, strikingly resem- 
bling an oblique inguinal rupture. (Fig. 61.) The mucr end of 
the tumour was placed close to the labium, encroaching to some 
extent upon the pudendum, and obscured by its fat. Upon 
dissection, the constriction was found to be owing to an in- 
dentation made by the ilio-inguinal nerve and superficial epi- 
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gsstric vessels, enclosed and supported by a tough band 
fascia crossing the sac. The cai-ity of the sac was shut off 
from the peritoneum by adhesions at the sito of the crural 
ring, and formed a distinct cyst. A case of complete scpa^ 
ration of the sac from the peritoneal cavity, and its conver- 
sion into a cyst, is also recorded by Mr. Heath in the Patho- 
logical Trannactiona for 1861. 

The occasional occurrence of such a termination to 
rupture, though less common than in the inguinal variel 
gives a reasonable ground for believing in the possibility of 
producing such a result by proper pressure or by operation. 
Such an event ia evidently more likely to occur in those cases 
in which the tubular shape and relations of the neck of the sac 
before described have not been entirely obliterated. As in 
oblique inguinal hernia, we have in these cireujnstanccs the 
advantage of a valve action of the anterior upon the posterior 
wall, and a more extensive approximation of the surfaces of the 
sac, upon which the effect of pressure or ligature is more hkely 
to obtain a permanent resistance to redilatatiou. The retention 
of this tubular form seems to depend entirely upon the depth, 
Btrcngth, and resistance of that process of the fascia lata 
described under the name of the femoral or Key's ligament. 
When this obtains a broad attachment to Giniliernat's liga- 
ment, and, as is sometimes the case, to a considerable extent 
of the surface of the pubic fascia lata below it, it may resist 
powerfully any extensive dilatation of the saphenous opening 
upwards, and may thus obscure the neck and throw the fundus 
of the hernial tiunour more outwards. Occasionally it thus be- 
comes the seat of a dangerous strangulation. This arrange- 
ment is usually associated with a low division of the common 
femoral vessek, and a low junction of the saphena with the 
femoral vein. 

It is in such cases, more frequently found in the male 



CAUSES AHD PATHOLOGY". 



209 



subject, that the hopes of the patient for a radical cure by the 
use of a proper truss may be rightly encouraged. On the 
other hand, the wider and shorter is the neck of the sac, and 
the more feeble and las the structures about it, the more 
forwards is directed the axis of the crural opening, and the less 
is the chance of a radical cure being by this means effected. 
These conditions are, according to my experience, more com- 
monly present in female patients affected with the complaint, 
in whom the hernial tumour ia more evident, more moveable, 
and more distinctly isolated &om the surrounding atructurca. 
Again, in the smaller and more recent coses, the sac of this 
variety of hernia is usually hut loosely attached to the sides of 
the canal, and may be readily returned into the abdomiual 
cavity after its contents arc pressed up. A more complete 
adhesion of the opi>osiug walls of the fascial crural sheath may 
then be obtained, either by pressure only, or, in more intractable 
cases, by the skilful application of a ligature in the manner 
presently to be described. 
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XVT. 
DIAGNOSIS OF CRURAL HERNIA. 



One of the most necessary distinctiona to be recognised bytl 
surgeon, either in operating for the rodieal cure, or for atrangi 
lation, OF following a palliative treatment, is that bctwct 
crural and inguinal hernia. 

The sex of the patient may give a general idea, though many 
cases of iuguiual hernia oceiir in the female, while crural 
rupture is not uneommonly seen in the male. It is more 
frequent in women who have btime children, and iu advanced 
age, than iu the young and barren. An luiusual spread of 
the iliac wings in a male patient would indicate a greater 
probability of the crural form. 

In thin persons a diagnosis is readily made from the low posi- 
tion of the rupture. In such cases Puuparf s ligament is readily 
distinguished, and generally the principal fold or groove of the 
groin is plainly placed above the tumour. The crural caual 
and saphenous opening are felt distended and occupied by the 
sac ; aud, when large, its fiindus or more bulky portion lies 
external to, and sometimes even above the neck ; the very 
reverse being the case in inguinal hernia. 

The shape of a crural rupture, as presented to the fingers of 
the surgeon, is usually more or less globular ; that being the 
outline of the fundus, the rounded cstrcmity of which is fairly 
presented, aud most evidently perceived at the surface. 
(Fig. 62.) The shape of an inguinal hernia is generally ohlong, 
the profile of the fiindua and neck being both apparent at the 
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surface. (Sec Fig. 4, page 36.) If large, the crural hernia 
aasuiucs an oval shape, the long diameter of tvhudi is moi-o or 
less transverse, while that of the pyrifonn inguinal is oblique, 
or more vertical than horiuontal. This distinction is less appa- 
rent between a crural and a small inguinal hernia of the direct 
variety ; but it ia rendered the less neceeeary by the greater 
means of distinction, arising &om the more internal and supe- 




rior |>osition of the latter iu reference to the pubic spine. 
In figure 62, the crural rupture on the right side is small, 
and is jnst protruding the cribriform fascia ; while, on the loft, 
it is represented after having turned upwards anil outwards. 

In iat persons, these points arc not so cmily rendered 

certain ; and it has doubtless happened in the experience of 

most surgeons that in cases of strangulation requiring an 

operation, the distinction has not been made clear untd 

V 3 
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Poupart's ligament has tjccn exposed by incision. The pom- j 
tioii of tlic fold in the groin in such sultjecta is so uncertain J 
in its relation to cniral rupture ns to be of no value in j 
diagnosing doubtful eases. It may be depressed in position by 1 
the weight and volume of tbe overhanging abdominal fat, caiiBiii( 
the attacliment of the fascia to Poupart's ligament to sway, ok| 
belly downwards. The same displacement may be caused by i 
elironic enlargement of the upper chain of inguinal glaudfl.l 
The spine of the pubis aflbrds the most valuable guide to the -■ 
discernment of this point. This projection can usually be fdt | 
sufficiently plainly even in fat subjeets. It lies to the inner I 
ride, and often a little above a crural rupture ; and to the outcr^ i 
lower, and back part of an inguinal. The anterior aupcriorl 
iliac spine can also, in all casee, be distinguished, being indi-. 
cated in the fattest subject by a dimple or depression. If •! 
line be drawn between these two points, and the bulk of theJ 
tumour lies below it, tbe case is, probably, one of crural rupture ; 1 
if above, of inguinal. 

The direction of the cough impulse, when present, afTordflJ 
some guide. In an inguinal hernia it is invariably greatest in 4 
a direction downwards, forwards, and inwards. In a cnirall 
hcniia it is greatest directly downwards and forwards in ths^ 
smaller cases ; in larger, distinctly outwards ; and in some it iH<l 
even directed slightly upwards at the fundus. 

lu the male, the spermatic cord lies on the inner side^ aiu 
rather superficial or anterior to a crural rupture ; its positioi 
in the inguinal variety being precisely opposite. 

A crural hernia, although lying upon or partly, in some'l 
large cases, even above Poupart's ligament, may be deprcsaedlfl 
at the fundus so as to leave a chink or fissure, admitting theV 
fingers more or less, so as to distinguish this ligament above the* 
tumour. In inguinal hernia this movement cannot be accom- 
plished more on one side of the tumour than on the other. 
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In a crural mpture which is not readily reducible, much 
difficulty and pain ia usually experienced in stretching, and 
abducting at the same time, the limb. This is Bomctimes 
experienced also in the inguinal variety when strangulated, but 
to a less degree. The pressure made by a crural niptui'e 
upon the femoral vein will, in many cases, produce an evident 
distension of the saphena during the above mentioned posture 
of the thigh ; and when large and omental, a sense of numb- 
ness, or even cedema of the limb, may be to some extent 
present. 

If the superficial abdominal ring can be felt by the finger 
above the pubic spine unoccupied by the tumour, while the 
saphenous opening is obscured by it, all doubt as to its crural 
nature will be at once removed. 

The general signs of a hernial tumour, described in the 
section devoted to the inguinal variety as a means of diagnosis 
from tumours of a different nature, may be referred to in dis- 
tiiiguishing the present variety. 

A common source of doubt arises from the presence of 
enlarged glands in the crural ring and canal. If an enlarge- 
ment affects the gland which lies in the septum crurale, 
especially if associated with enlargement of those placed above 
that stmeture, a certain degree of eough impulse may be ex- 
perienced. If a similar condition is present in thoac glands 
placed within or below the saphenous opening, the double or 
multiple outline of the swelling is an evident' means of distinc- 
tion. The mobility of a chronic glandular tumour over the 
aubjacent parts has been adduced as a means of detecting its 
nature. But if, as is often the case, the lymphatic ducts have 
themselves acquired, from long continued irritation, a certain 
degree of unyielding hardness and hypertrophy, and some of 
the glands within the cribriform fascia participate in the change, 
the mobility of the more superficial parts of the mass ia 
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diminislicfl, or altogether prevented, and a sensation is given to I 
tLe fingers like the neck of a sac containing hardened omentum j 
emerging fromthe eaphenona opening. The absence of the general J 
aignsofheniia; the history of the case ; the state of the patient** I 
health ; or may be the presence of some source of irritation in the 
limb below, or in the penis and scrotum ; or a similar glandular 
enlargement iu some other part of the body, will lead usually 
to a proper diagnosis in sneh cases. 

But it must not Ijc forgotten that a small crural rupture 
may be co-existent with such a condition of the more super- 
6ctal glands, and, when associated with symptoms of obstruc- 
tion or strangulation, may require an exploratory incision to t 
render a diagnosis certain, upon which the patient's life may i 
depend. 

Cases of acule inftammatian of these glands in the first 
stage of gonorrhtea may occasionally give rise to symptoms 
somewhat resembling those of strangulation, such as constipa- 
tion, nausea, and even vomiting. In doubtfiil cases, therefore, 
it is necessary to make a careful inspection of the genital 
organs, aa well as of the whole leg of the side affected, to clear 
up the eose, or narrow the area of diagnosis. 

The elastic resilience and hollow percussion -sound afforded 
by a small sac containing bowel, is readily distinguished from 
the hard inelastic feel and dull sound of an enlarged gland. 
The sac is usually more globular, and the gland more elongated. 
But in an omental hernia, the contents of which are hardened 
by inflammatory deposit, there are more sources of doubt. 
The occasional presence of peritoneal concretions in a hernial 
sac has been before alluded to. 

A lobule or tumour of fat, situated in the crural canal, and 
dilating by its growth the saphenous opening, is a condition 
occasionally found, and may closely resemble an omental hernia. 
The principal connexions of such a tumour ai'c sometimes with 
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the Bub-serous fat of the peritoneum. As iu the inguinal, bo 
in the crural canal, sueli cases may be to a certain degree 
impressed with a cough impulse. Though not constituting or 
requiring the treatment of a rupture, such a condition may be 
followed by a hernial protrusion through the passages so dilated. 
I have been in the habit of recommending the application of a 
truss in such cases, not only as a preventive of hernia, but as a 
means of causing the absorption of the fat, by pressure COQ- 
stantly applied and securely fixed. 

Most anatomists will recognise the occasional formation of 
hypertrophicd lobides of fat in the meshes of the cribriform 
fascia. Unless sueh growths are large, so as to encroach 
upwards upon the crural ring, their diagnosis from hernia is 
not difficult. There is no cough impulse, and no fulness at 
Poupart's ligament affecting the outline of the fold of the 
groin. If large, a strict attention to the mode and history of 
their formation, and a careful examination of the crural arch, 
are neceasary. Like other fatty tumours, they are much more 
moveable upon the imbedding tissues than a hernial tumour. 
If small, the pressure of a truss -pad as a precautionary 
measure can do no harm, and may result iu the absorption of 
the mass. 

Cysts occasionally form in connexion with the lymphatics of 
the crural canal. Occasionally, as before mentioned, these re- 
sult from the occlusion of the neck of a small hernial sac. 
Their unvarying growth, rotundity, tenseness, mobility, and 
elasticity, and the fluctuation which may occasionally be felt, 
will usuaUy suffice, with the absence of any implication of the 
crural ring, and of other signs of hernia, for a clear distinc- 
tion. Such a distinction is, however, rendered the more ne- 
cessary, that the application of a truss to this kind of timiour 
may do positive harm in opening up, by an elfective application 
of fluid pressure, the crural caual and ring. 
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Chronic abscesses, glaudular in origin or connected with J 
disease in the lumbar region, pelvis, or hip-joiut, may give rise, I 
in certain cases, to some hesitation, by occupying tbe saphe- I 
nous opening or crural ring. In ordinary cases of psoas ab- 
scess, the distinction of a more external position, often clearly 
on the outer side of the femoral vessels, is evident enough. In 
some cases, however, the matter finds its way on the inside of 
the muscle, behind the vessels, to the position of the lymphatic 
compartment of the crural sheath ; or, by giving rise to sup- 
puration in the lymphatics, may occupy the cruxal and saphe- 
nous openings, and result in a tumour having more or less 
moveable coverings, a distinct cough impulse, and some in- 
creased distension when the patient is in the erect posture. 
Pelvic abscess has also been known to point in this situation. 
In such cases the previous history, the effect on the patienf b 
general health, the accompanying paius in the back, loins, or 
pelvis, the hectic and other symptoms, are usually marked 
enough to rouse the most unready suspicion. The subsidence 
of the tumour in the recumbent position, however long con- 
tinued, is never considerable, the fluctuation is usually sooner 
or later made evident ; while the enlargement is gradual, in- 
variable, and, in the latter stages, more rapid than in hernia j 
of which also the other signs are absent. The concomitant 
association of hip-joint disease is usually sufficiently apparent, 
where that is the cause of the swelling. 
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In the Lancet for May 2nd, 1828, a. case of oiicration for the 
radical cure of a crural hcniia ia recorded as performed by Dr. 
G. Jameson, of BaltimorCj North America; in which, after an 
operation performed upon a lady for strangulation, leaWng the 
rupture still liable to protrude, this surgeon, followiug appa- 
rently the operation proposed by Dzondi, dissected from the 
skiu of the groin a lancet-shaped flap, which he then forced 
into the hernial aperture exposed by the incision, finally 
stitching over it the edges of the wound. From the conclud- 
ing remarks on the ease, its termination does not seem to have 
been so satisfactory to the patient as to the operator ; whence 
one is led to infer that it supports the conclusions prcv^iously 
expressed, as to the inutility of dealing only or chiefly with the 
integuments covering a rupture. 

This case is the only one I can find recorded of an opera- 
tion undertaken for the radical cure of this kind of hernia, 
with the exception of one performed by Mr. Kedferu Davies, of 
Birmingham, a modificatiou of Wurtzer'a operation, upon the 
principle of invagination of the skin into the crural opening, by 
a hard plug retained by sutures. The death of the patient, 
which followed some time after the operation, appears, from the 
account given of the case by this enterprising surgeon, not to 
have been directly connected with the proceeding. 

An operation which I have been accustomed to show on the 
dead subject for the cure of this form of rupture, is performed 
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ne follows, — the inBtrumcnta uaed being tlie same as for in- I 
guiiial hernia by the wire operation. 

The patient being placed in the same position as for the I 
preceding operations, and the nipture completely reduced, a 
vertical incision, about an inch long, is made through the akin 
over tlie site of the tumour. (Sec Fig. 05.) In Figures 68 
and 64; the integument is represcuted turnetl down h; 

Fig. C3, 




diasectioQ, to show the exact position of the finger and instni 
ments beneath it. The fascia around the margin of the wounds 
is then detached in the usual way, to a sufficient cstcnt tft| 
allow it to be iuvagioated, free from the skin, fairly into thi 
crural opening. 

Tlie forefinger uaed for invoginating is then placed upon t 
inner side of the femoral vein, pressing it carefully outwar 
out of dauger firom the needle. This iuetrumcnt is then [ 
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backirarda through the sac, Hiifficicntly deeply to take up the 
pubic portion of the fascia lata covering the pcetineus muscle ; 
the poiut of the needle being afterwards made to appear in the 
wound. (Fig. 63.) It is then carried forwards and upwards, and 
made to transfix Poupart'e ligament close to the nail of the 
invaginatiug finger. The skin of the groin is then drawn ont- 
wanls by an assistant, and the point of the in^trnment pnsbeil 




through it. The wire, prepared in the same manner as in the 
operation before described, with a book at each end, is then 
hooked on to the eye of the needle, and drawn back with it 
into the wound. Then the neetlle, being disengaged from it, 
and leaving it protruding through the incision, is passed again 
through the pubic portion of fascia lata, about an inch or three 
quarters of an inch (according to the size of the hernial opening) 
to the inner side of the first perforation (Fig. 04) ; and its point 
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made in tlic same manner to pass tlirough Poiipart's ligament 
directly above, and close to the curved border of Gimbemat'B 
lignmeut, of whicli a portion of the fibres may be included. 
The skin is then drawn inwards, until the needle can be poshed 
through the same puncture before made, wliicb is already ocoao ' 
pied at this stage of the proceeding by one end of the y/'aec^ 
The opposite end of the wire is then hooked on, and drai 
back with the needle, which ia then finally disengaged. The 
two ends of the wire are now twisted down into the ineisionj 
and cut off about sis inches from the twist. The loop which 
emerges at the upper puncture is then twisted fimily down into 
it, pressing down before it the portion of Poupart's ligament 
opposite the crural opening, which is included in its grasp. 
(Fig. 65.) 

In a small hernia the ends of the wire may be bent up- 
wards over a pad of lint rolled tightly, and hooked into the 
loop above (b.) In a rupture of larger size, where the 
ligamentous structures are much relaxed, a more steady com- 
pression will be achieved by the use of a boxwood or glass com- 
press of the cylindrical form, (depicted in the figure at a,) and 
described in the operations for inguinal hernia. The upper 
end of the pad is to be placed in the embrace of the upper 
loop; and over the lower end the extremities of the wire are 
fastened by a turn or two. In cases very large, two wires may 
be employed in the same way, and twisted over a double pad, 
or two pads, laid side by side, so as more effectually to occlude 
the nee of the sae. 

Pledgets of lint placed on each side, and a spica bandage 
over all, complete the dressing. 

By this operation, that part of the tendinous crural arch 
which overrides the neck of the aac, is drawn backwards and 
downwards, and becomes adliercnt to the pubic portion of 
fascia lata included in the suture. If the rupture be large, the 
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sac and its coverings are transfixed, and embraced in the 
suture; if small and recent, the serous sac mny Ijc returned 
easily witliin tlic abdominal parictcs, and ita tendinous invcst- 
menta united altogether external to it. The invaginatcd fasciie 
and sac coverings become adherent on all sides under the com- 
bined influenec of idceration, traction, and pressure ; and thus 
form a consolidated mass, filling up the area of the crural ring. 
The precaution which are chiefly necessary areT-first, to 




keep the finger carefully pressed upon the site of the femoral 
vein, BO as to interpose between it and tlie needle during its 
passage ; and — secondly, to avoid pushing the iuetrunient too 
far into the abdominal cavity, by -which the bowel, the 
epigastric artery, and in the male, the spermatic eord, might 
be endangered. 

The wire may be kept in for the same time, and removed in 
the same manner as before described for inguinal hernia. 
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In severe cases of crural rupture affecting tlic malCj or in" 
healthy females whose laborious occupations may necesBitatc 
great muscular esertiou, I believe the foregoing operation to 
l)e the most likely to accomplish a cure, or at least a diminu- 
tion of the rupture, so as to render a truss available, with the 
smallest amount of risk and iucouvenieuce to the patient of 
any that have hitherto been proposed. 

The close proximity of the large femoral vein to the site of 
the operation, and the implication of the mmicrous lymphatics of 
the part, seem to afford a greater chance of bad results from the 
subsequent suppurative actiou, than is the case in inguinal 
hemta. The same risks, however, arc frequently encountered 
without bad results, in operating for strangulation. 

The operation seems to be more likely to succeed in effecting 
a complete cure, iu the cases previously described as charac- 
terized by a considerable extent of the hernial canal, between 
the crural ring and the falciform margin of the saphenous 
opening. In such cases, the depth of the upper horn of the 
opening before described under the name of the femoral or 
Key's ligament, affords a broader surface of apposition for 
adhesive action, and consequently a greater resistance to future 
|)rotrusion. Speaking without experienee u[)on this point, it may 
be said that, in the majority of cases of crural rupture, the short- 
ness of the crural canal investing the neck of the sac, and the 
more direct downward pressure of the intestines brought to 
bear upon the area of the adhesions which may be obtained by 
operation, will render a cure more difficult to accomplish than 
iu the inguinal variety. A diminution of the opening may, 
however, be thus obtaiuct], if not a complete cure; and thus a 
more effective support be thcncelbrwarda obtained by means of 
a proper truss. 

It is, I think, a question which may be fairly entertained, 
whether, after an early operation for strangulated hernia of 
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both the ingmnal and crural varieties, where there is little 
expectation of inflammatory action in the bowel released, Triro 
sutures may not be advantageously employed in drawing 
together the edges of the tendinous openijig, denuded and 
severed by the incisions, and so accomplishing a radical cure 
by the same operation. This might be done with still less 
risk in cases where the operation is aceomplkhed without 
opening the sac; since in these instances the small chance of 
mischief which may be expected to result from an implication of 
this offset of the peritoneum may be taken away by returning 
the sac within the abdominal parictcs, Tliis may usually 
be done with great ease in cases of crural rupture of 
moderate size and duration. It needs hardly be said that the 
advantage of obtaining a radical cure, which so rarely, if ever, 
follows from the operation for strangulated hernia as usually 
completed, is, in favourable conditions of the patient, amply 
worth so amail an increase of risk as might ensue from 
symptoms so slight as those produced by the apidication of 
wire sutures in this way, in the great majority of the cases. 
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PROSPECTS OF A RADICAL CUHE BY TRUSS PRESSURB ' 
IN CRnilAL HERNIA. 



If the occurrence of a complete cure by external pressure o 
is rare in inguinal hernia, such a result is still less frequent i 
the crural variety, for reasons which will be readQy appi 
dated by a perusal of the foregoing pages. 

That it docs occasionally occur, however, is unquestionable. ■ 
I have myself examined the bodies of two persona at least, in 
which the sac of a crural niptiire bad been cut off by adhesion 
from the cavity of tlie peritoneum, as before mentioned. 

It seems to me that the way in which such pressure is 
applied by the ordinary form of truss pad is little Ukcly to 
accomplish the desired result, In the truss as usually cm- 
ployed, the pad is applied obliquely from above downwards and 
inwards. A reference to the anatomy of the crural canal will 
abow this not to be in accordance with the direction of the 
a.\is of the neck of the hernial sac, whieb is almost directly 
downwards, with a slight inclination outwards. The widest 
part of the pad is usually at its lower extremity, which presses 
into the saphenous opening ; while the narrow part is but 
imperfectly applied to the upper part of the canal and crural 
ring, and, from the manner of its connexion with the side 
spring, has a constant tendency to slip away outwards from it. 

It is essential to the production of a radical cure that the 
bowel should he entirely shut out of the sac cavity for a sufficient 
length of time to permit the sides of the latter to become 
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adherent, or so contracted as not again to admit of protmsion, 
For the permanent duration of the cure, it ia necessary, further, 
that the surrounding tendinous structures should also contract 
upon and close up the neck of the sac. 

To accomplish this iu a case of crural hernia it ia essential 
to make the chief pressure upon Poupart's ligament, so as to 
close the crural ring by approximating the crural arch to the 
ramus of the pubis. The most prominent and widest part of the 
pad should be placed then iu the groove of the groin, in order 
to shut out the bowel completely from the sac. To guard the 
saphenous opening is a secondary consideration, and one which 
will be necessarily carried out by the above raeauB. 

The objections to a convex truss pad, which were shown to 
be serious in the ease of inguinal rupture, do not, in tlie 
present case, so strongly apply to such a pad when pi-operly 
placed. The axis of the crural ring and canal coincide, and 
are directed upwards and downwards, and for practical pur- 
poses may be considered aa vertical, (See Pig. 64, a, a.) That 
of the saphenous opening is directed forwards and slightly 
downwards and inwards (fi). The pressure of a truss pad 
should fall chiefly exactly between the crural ring above and 
the saphenous opeuing below, and at right angles to the axis 
of the canal (c). Its effect would, in such a place, be to close 
the sides of the canal, and not to dilate it by working into it in 
the direction of its axis. If the pad, however, be improperly 
directed and placed too low, and exerts its chief and most 
convex pressure upon the saphenous opening, it will invert the 
soft parts into the opening, and tend to dilate it and work its 
way into the axis of the canal. 

The truss pad I have had made for femoral hernia ia com- 
posed of the segments of two ellipses {Fig. 66, a), joining a 
little above the centre of the pad at its broadest part («). The 
segment of the upper ellipse is wider from side to side, and that 
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of the lower longer ^m above downwards, tapering off belm^ 
60 as to accommodate itself to the shape of the hollow between 
the muscles of the part (i). In Bcction (Fig, b) the pad is seen 
to be thicker towards the upper border at a, thiuniug off in a 
curve like the prow of a boat at b, while the central bearing 
point at the middle third (c), opposite to the insertion of the 
side spring, is flattened. The upper scgmcut and the most 
convex and widest portion are placed over and upon Poa- 
parf s ligament in the groove of the groin, exerting pressure 
ujxjn that structure. The lower part of the inferior segment 
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I. TliG EUiplical Pad and Seotion. 

covers and protects the saphenous opening ; while the flat cen- 
tral third rests on and compresses the femoral or Iley's liga- 
ment, which forms the anterior boundary of the crural canal. 

For hospital purposes, and in ordinary cases, the pad thus 
shaped may be made of boxvrood, and held in place by a spring 
passing round the hip of the same side. 

In order to be able to regulate the pressure on any side of 
the pad especially, at which the rupture may tend to escape, or 
to increase its effect upon Pouparfs ligament, the same 
arrangement as before described in the section on inguinal 
hernia may be employed. The basis of the pad is a thin plate 
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f metal, ehaped to the ellipticaJ form, and raised at tlie borders 
into a cup-shape. A Y-shapcd spring, like those previously 
described in the trusses for inguinal rupture, supports by its 
central lever the extremity of the side spring or belt, and is 
fixed to it by an adjusting screw. (Pig- 67, A and B.) 
The upper limb of the spring is conuected by the binge close 
to the margin of the upper ellipse (at b in the figure and section), 
pressing it firmly against the crural arch. The two lower 
press upon the longer ellipse covering the saphenous opening, 
and bearing evenly upon the sides, prescire a steady lateral 

Fio. 67. 




i & It. Tlic Elliptical LeTer-spring Pod and Section. 

balance. The force of the hip spring can be directed more 
upon one or other side either "by means of holes in the lever 
plate simply, or by a revolving sHdc and hand-screw, as repre- 
sented in the figure. By this simple means we have a more 
steady and perfect control over the lateral motions of the pad 
than can be obtained hy the ordinary ball-and-socket joint or 
spiral spring. The action of the pad spring, as seen in the 
section at b, has a constant tendency to adjust the pressure of 
the side or hip spring under the changing conditions of flexure 
of the body u()on the thigh in sitting or standing, and to keep 
the pad always in the groove of the groin or deepest part of the 
q 2 
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surface to which it is applied. With a view to this effect, the 
hinge fixing the upper part of the Y-shaped spring ia placed 
Iiigher upon the margin than iu the tniascs for inguinal hernia. 
By reference to the figure (b) it will also he seen that the sides 
of the cup at the junction of the two ellipses arc cut away, so 
as to allow of a shght adjusting motion, by bending the thin 
metal connecting tlie two together at the groove of the groin. 
This enables the maker to accommodate the bearing of the 
upper portion to the degree of protuberance of the abdomen of 
the patient ; and to obtain, if necessary, a greater proijortionate 
amount of pressure upon Poupart's hgament and the crural ring. 
A very steady bearing of the pad may thus be obtained, and 
any tendency to displacement upwards by the traction of the 
side spring be also, in great measure, counteracted. 

In this form of rupture the action of a hip epring is generally 
even more required than iu the inguinal variety, in order to 
keep the pad secure in all positions of the limb. When a 
simple body belt is used, it ia necessary to combine with it a 
strap round the top of the thigh. This is most effectually 
accomplished by making the two cross the pad ui a figure-of-8 
way, with one upper and one lower end to fasten upon it. 
But in most cases this is irksome in the erect posture, and 
becomes relaxed in bent positions of the thigh. 
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It has been found that inguinal rupturea arc nearly three times 
more common than femoral, and six times more frequent in 
males than in females. It is especially important) therefore, 
ibr persons of the former sex, who are liable to be called on by 
the nature of their pursuits for sudden exertions ami violent 
muscular efforts, to use such precautions as may diminish the 
tendency to the formation of rupture, aud particularly to guard 
against inguinal protrusions. 

Soldiers, sailors, mechanics, colliers, and labourers, and tlie 
niimcrous class of younger men who cultivate active and 
athletic sports, such as cricketing and boating, are peculiarly 
siibjcct to this disagreeable conBcqucnce. This is especially the 
case if such sports be violently indulged in without a proba- 
tionary and gradual exercise of the muscles, accustoming them 
aud their associated tendons gradually to the demands of ei- 
traonlinary exertion and pressure. Among our soldiers, the 
practice of riding with a military seat is justly considered to 
produce many cases of rupture. Hard riding of any kind, 
especially on heavy trotting horses, is to be avoided by those 
who have a predisposition to the disease. The hot, close 
atmosphere in which most of our mechanics and forgemen 
pursue their avocations, producing violent aud continued 
pcrspiratioiifl, has a very relaxing effect upon the tissues, which 
makes itself evident in the pale and saUow countenance, and 
predisposes to hernial protrusion ; while the riolcnt muscular 
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efforts usually required in their work supply the exciting 



The practice of training for boat races in the young men of 
our universitiea will sometimeB produce, in individuals pre- 
nously fat, an open condition of the abdominal rings by the 
sudden absorption of the fat which lodged therein, which is 
very Ukely to give egress to a nipturc diyiiig the violent tension 
of the exciting contest. More than one instance of the kind 
has conic under my own obscn-ation. 

Hereditary predisposition to rupture ought always to be a 
significant warning, A certain conformation of the muscles 
and tcudous and bones about and in the groin, descending 
to father and son, gives, as before pointed out in this volume, a 
strong predisposition to rupture. 

One of the most important of the appearances which indicates 
a tendency to inguinul hernia is the ftdnesa of the groin over 
the internal or deep ring, increased by coughing or holding the 
breath, and caused by deficiency in the development of the 
internal oblique muscle. Another, not less important, is a 
patulous condition of tlie supcrticial ring, which is often suffi- 
ciently open to admit the point of the finger previously to the_ 
appearance of a decided rupture. A lax condition of the 
scrotum and coverings of the testicle b often co-existent with 
such indications of predisposition. Varicocele and hydrocele, 
if neglected and suffered to grow very large, may prepare 
the way for a rupture by opening up the inguinal passage. 

Crvral hernia is to be apprehended in Ixxlily conformations 
where the iliac wings are wide apart, increasing the length of 
Poupart's ligament; the hollow of the groin not well marked 
by a concave curvature, indicating a loose condition of the 
crural arch ; and when the muBcles of the thigh are loosely 
held together, indicating feebleness of the fascia lata. An open 
condition of the saphenous aperture, and a pulsation of the 
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conunoQ femoral artery, laracterized by a certain degree of 
mobility and distiuctiics) may be taken to eliow a patulous 
condition of the crural i ig and passages. This may be in- 
creased also by a chronicLjy enlarged eonditiou of the femoral 
glauds, whieh, on their subsidence, may leave space for the 
formation of a rupture. 

A geueral increase of obesity, especially if affecting mainly 
the omentum and other contents of the abdomen, associated as 
this condition often is with a laxity of the fibrous structures, 
produces a degree of tension upon the abdominal walla which 
often terminates in this condition. The interstitial deposit of 
fat disintegrates more than anything the close texture of the 
fibrous aponeuroses of the body. At that period of life whieh 
is often characterized by corpulency, I have met with eases 
in which there has been a reappearance of a congenital hernia 
which had been considered aa cured, and absent for a long 
period. 

In the above eases the use of a light preventive apparatus 
over the groins during escrcise of any kind is much to be 
recommended. An appropriate apparatus of this kind is made 
by Mr. Matthews, of Portugal -street, Lincolu's-inn- fields, after 
my own design. 

It consists of an ordinary elastic suspeiiBory bandage for the 
scrotum, whieh is buttoned on each side to a belt passing over 
the groins, and encircling the hips from one side to the other. 
Embodied in, or connected with the belt upon each groin is an 
elastic hollow pad, made of vulcanized india-rubber upon a 
metallic basis, shaped and adjusted so as to cover both the 
inguinal and crural rings. These may be inflated with air, or 
filled with water, so as to exercise a greater or less area of 
pressure, as the ease may require. The pads arc connected 
together and braced up by a strap and buckle passing from one 
to the other across the lower part of the abdomen above 
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the jffjlfw. ''See Fig. HO-i A double perineal ot- nnder strap 
fiurteiM on tr^ the k/wer part of tbe pads on eadi nd^ and is 
secnred to the hack part at the bodj strap abore eadi hip. In 
HMne cawa it will be sofiicieDt for these to &sten to the bad 
part of the stupensofy bandage. In all cases it will be better lor 
the two straps to be connected to each other bdiind the scrotom 
before reaching the bodj bdt. This appantos nay be worn 
withoat nudcing any external show, and acts as a support to 
the parts lia})lc to mptore, withoat weakening them by nndoe 
{mwiiirc, while its elasticity readily accommodates it to the 
difflcrcnt movements of the body and limbs. 

¥ia. 69. 




Patients with a predisposition to, or actually affected by, 
rupture should avoid a flatulent diet, and the habit of drinking 
largo quantities of fluid of any kind. They should carefiilly 
look after the condition of the bowels, and avoid constipation 
by a duo use of aperients or regulation of the diet. A teu- 
driiiey to the accumulation of fitt should be checked by the use 
of a s|iaro, dry diet, and walking exercise daily. The habitual 
uso of hot or Turkish baths, and excessive smoking, should be 
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avoided, as tending to a relaxation of the tissues. Cold plunge 
or douche baths, on the contrary, are very beneficial, having 
an especial efiect upon the genital organs and the structures in 
their neighbourhood, as may be seen by their efiect in bracing 
up the testes and scrotum by inducing vigorous contractions of 
the cremaster muscles and dartos. In lax conditions of the 
genitals and groin, with more or less varicocele, the adminis- 
tration of muriated tincture of iron will be found of great 
use, aided by the cold douche applied daily. 

For young boys having a tendency to rupture, a moderate 
use of gymnastics of a kind to employ chiefiy the arms and legs, 
is decidedly advantageous, as tending to strengthen by tension 
the muscular and ligamentous structures. All feats of strength, 
however, should be carefully eschewed, together with such 
tricks as balancing on the abdomen over a pole, or sustaining 
weights upon it, and all inordinate action of the abdominal 
muscles. Open air bathing and swinuning are also excellent, 
but should be taken in moderation, and never to great 
fatigue. 

For working men who have a tendency to rupture nothing 
can be better than a liberal use of the cold water douche daily 
all the year round, over the groins and genital organs. The 
tonic action of such cold affiision is speedy, palpable, and en- 
during, and conduces to health and strength, both local and 
general. The bowels should be carefiilly regulated, and all 
things tending to fiatulent distensions avoided. 
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TREATMENT OF IRREDUCIBLE HERNIA. 



As a rule, when a hernia ia irreducible from adhesiou or incar. 
ceration, no attempts ELould be made to effect a radical cure 1^ 
pressure or operation ; but if the tumoUr be of small size, and 
it be clear that the coutained and adherent mass consists of 
omentum only, much good result may be expected from wear- 
ing a proper truss. In such a case the spring of the truss 
should not be too strong, and the pad should be flat on the 
compressing aurfacc, so as to exercise little pressure upon the 
adherent omentimi lying in tLe axis of the hernial canal. In 
addition to blocking out the bowel, such pressure may produce 
ultimately au extension of adliesive action all round the ueck of 
the sac, so as completely to obliterate its communication with 
the cavity of the peritoneum. In these cases, decided invagi- 
nation of the anterior coverings of the hernia under trosB 
pressure ia not bo apt to take place, on account of the presence 
of the omentum filling the sac. If the contained mass be 
hardened already near the neck by consolidated effusion, hope 
may reasonably be entertained of au ultimate cure by this 
means. Great care must, however, be taken lest a portion of 
the Ijowcl also slip into the sac, behind and obsciired by the 
omentiun, and thus become exposed to, and injured by the 
pressure of the truss. The occurrence of such an addition to the 
protrusion will generally be indicated by the accompaniment 
of abdominal disturbance, constipation, unusual pain, and 
sudden increase of size in the tumour, and inability to wear 
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the truss comfortably. It lias been thought that the pressure 
of a truss upon adherent omentum would be likely to give rise 
to unpleasant symptoms. 1 have, however, frequently ob- 
served patients haiing a portion of omentum within the sac 
able to bear the pressure of a trusa upon the moss. The 
pressure must not lie too strong, but must be regulated by the 
feelings of the patient. If too powerfiil a pressure be applied, 
a congestion of the omentum may be induced, which may give 
rise to symptoms. Generally speaking, the feelings of the 
patient are the best guide in this matter, and will effectually 
prevent so much or ao long a pressure as will interrupt the cir- 
culation through the incarcerated portion of omentum. A 
moderate degree of pressure, on the other hand, will not only 
prevent the further accession of omentum or of bowel into the 
sac, but will tend to promote absorption of that already 
adherent, or to cause a more complete blocking up of the 
hernial canal. 

The cases placed on record by Pott, Cooper, and others, in 
which interference with the omentum has given rise to 
symptoms of abdominal disturbance, have apparently been owing 
to a degree of traction exercised upon this structure sufficient 
to interfere with the free movements and functions of the 
stomach and colon, to which it is connected above. Such 
symptoms, however, can scarcely arise from a moderate degree 
of pressure upon an omentum long adherent to, or contained 
in, a hernial sac, without having previously eshibitcd these 
effects. If such symptoms have beeu occasionally induced by 
the irreducible rupture, tlic case must not he considered as one 
favourable for treatment by this means. There seems to be 
nothing in the structure and formation of the omentum itself 
which should prohibit some degree of pressure upon it, since 
its nervous supply is not plentifiil. Numerous cases are 
recoi<ded, and occur in the practice of most surgeons, in which 
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a portion of the omentum Las been strangulated by liga- 
ture, or in a state of mortification, or removed altogetber, 
nitliout producing symptoms. Opinion at the present day 
appears to be recurring to that entertained in the times prior to 
the greater aiithoritics on this subject — viz., that the omentum, 
if properly dealt with, is much more amenable to interference 
than was inferred by them on the authority of some peculiar 
cases. On the other hand, the number and arrangement of its 
vessels, and the nature of its usual chief constituent, fat, would , 
indicate its capability of bearing considerable presaurc, pro- ' 
vided it does not strangulate, and also its facilities for becoming 
adherent to the opposing surfaces of the sae without intemiption 
to its vascular supply. 

In certain favourable instances in which the adherent 
omentum, together with the sac itself, can be pushed up into 
the internal ring, the judicious apphcation of a wire ligature 
below and outside the sac, embracing and closing up the 
tendinous walls of the eaual, may produce a closure of the 
passage, which will prevent the descent of a further protrusion 
of the abdominal contents. Tlie adherent omentum and sac 
will then block up the internal hernial opening and canal. 
Such a case will be found iu Case 60 {Appendisc). Several 
cases have come under my observation, both in the living and 
dead subjects, in whom an adhesion of omentum at the deep 
ring has effected a complete occlusion, and produced a radical 
cure. (See page 143.) 

When, however, a portion of bowel is permanently retained 
in the hernial sac, or the retention of such omentum as 
habitually resides there ^ves rise, under certain distended con- 
ditions of the stomach and colon, to unpleasant symptoms, it is 
evident that nothing should be attempted beyond the support 
of the rupture by a bag, or properly fitting hollow tmss-pad. 
These are best made of some elastic material, such 
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vulcanized india-rubber^ of sucli a strength as to resist the 
action of the abdominal muscles without causing distress to 
the patient. This should be held on by straps round the hips^ 
upon the general plan of the arrangement before described in 
connexion with the preventive belt and pads^ with such addi- 
tional perineal and thigh straps as the nature of the case may 
require. 

The precautions of diet and constitutional treatment, before 
sketched out as necessary to be observed in hernial conditions, 
are especially to be regarded under the circumstances of irre- 
ducible rupture. 
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UMBILICAL HERNIA. 



CAUSES AKD PATHOLOGY- 



So common is this form of 



protrusion, that Sir Aatlcy Cooper 
in point of frequency it comes after the 
It is certain, that including the infantile 
commonly seen hy the surgeon than crural 



considered, that 
inguinal variety, 
form, it ifl more 
rupture. 

In the adult it is not so common, and usually occure as a 
consequence of pregnancy, aacitea, or a lai^ accumulation of 
fat in the different prtK^esses of the peritoneum, especially the 
omentum, which is placed directly behind the navel. The 
distension resulting from the corpulency thus produced is more 
evident in the central than iu the lower parts of the abdomen, 
and distends laterally the transverse abdominal section in 
which the navel is placed to such an extent oa to stretch the 
fibrous stnicturca, and to open up the normally small apertures 
which there exist. Tlie weaker parts naturally give way the 
soonest, and admit of the protnision of the abdominal contents. 
In most eases, probably a somewhat imperfect closure of the 
umbilical aperture in early infancy has preceded, leaving a 
weakness of resistance at this part. This is perhaps, in the 
adult class of eases, increased by the interstitial deposit of fat 
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in the fibrouB parts around the cicatrix of the navel itself, 
which contributes to diminish its resisting power. 

In the infant it is very frequent, and usually occurs from 
the second to the fourth month after birth, while the aperture 
for the umbilical cord is still open. It is often in consequence 
of ill health retarding the tendency of the aperture to close up 
in regular progress of development, and at the same time giving 
rise to such suftering as to keep up frequent and violent fits of 
crying, during which the abdominal muscles exercise spasmodic 
pressure upon their contents, and force them continually 
into the aperture, thus keeping up a constantly recurring dila- 
tation. 

In the development of the foetus the last portion of the 
peritoneum to close into a shut sac around the abdominal 
viscera is the central part, at the navel. At an early period in 
the development of the ovum an opening in this part of 
the abdominal walls transmits the ompkalo -enteric duel, or 
pedicle connecting the umbilical vesicle or polk sac with the 
intestinal tube ; the ompkalo-mesenteric veisels, which spread 
over it ; together with the urachua, or tube of communication 
between the bladder and allanlois aac ; and the accompanying 
placental vessels. Of these structures the two first mentioned 
pass through tlie cavity of the peritoneum, to be connected 
with the intestines and their mesenteric vessels respectively; 
and the two latter pass outside and in front of the peritoueal 
serous membrane, the umbilical or placental veui upwards to 
enter the fold of the falciform ligament of the liver, finally to . 
jom the portal and inferior caval veins ; aud the placental 
arteries accompanying the urachua downwards to the bladder, 
on the sides of which they are continuous with the hj'pogastric 
branches of the internal ihae ai'teries. 

After the third month of intra-uterine life, at periods varying 
somewhat with the vigour of the development, the duct of the 
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umbilical vesicle and its associated vessels become atrophic, and 1 
disappear. The peritoneal sac is then entirely closed up at 
the navel, where a fine cicatrix may, at an early stage, be after- 
wards observed. The aponeurotic tendons which invest this 
part do not thereupon also entirely close, but leave a con- 
siderable aperture up to the time of birth for the trans- 
missioa of the umbilical arteries and veins to and from the 
cord. 

After the latter is tied and cut at birth, the remaining stump 
usually dries up completely to its root of attachment to the 
abdominal parietes, and its vessels arc obliterated ; the fibro- 
areolar remains of these structures completing the closure of 
the opening by forming a very tough and resisting comiexion 
closely adherent to the peritoneum, the margins of the ten- 
dinous opening, and the neighbouring skin. The opening in 
the tendon at the linea alba is then normally reduced to the ' 
size of a small quill ; and the tissue covering and surrounding 
it is very tough and difficult to be cut or pierced by a needle, 
even hi very young children ; affording a hold to a suture very 
valuable in any endeavour to close, by this means, an abnormal 
dilatation of the aperture. The close attachment of the skin 
to the tendon around the margijis of the opening, together with 
the absence of subcutaneous fat at the part, give rise to the 
peculiar indentation of the umbihcal cicatrix. 

When the umbilical cord is large and tumid, its vein larger 
than common, and a slowness of development usually asso- 
. ciated with this condition ia coexistent, the opening in the 
tendon ia larger than normal, the skin is loosely adherent, 
the cliild generally imperfectly developed, and a protrusion may 
take place even during the first struggles of the infant, and the 
bowel thus may be endangerefl by the ligature placed upon 
the umbilical cord. In these cases of early formation, the 
external structure of cord itself is distended near its junction 
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with tlie skill of the abdomenj and forms part of the in- 
vestment of the tumour before it has had time to shrivel and 
dry up, 

Generally, however, the protnision takes place at a later 
period, and the cieatrix formed by the dropping of the uavel- 
atring is found upon or near the centre of the hernial cover- 
ings. As the tumour grows larger it is increased at the 
expense of the surrounding integuments, by the yielding of 
their attachments to the margina of the tendinous opening. 

When formed at an early period, the peritoneal investment 
or sac of the mpturc is necessarily very thin and attenuated, 
produced as it is by the dilatation of the most recently formed 
portion of the serous membrauc. Still it may usually be 
distinctly demonstrated and separated from the supcijacent 
layers, upon which it is in some degree moveable. This sac, 
in almost all eases, eoutains omentum, which completely 
covers the bowel in this situation. In young children, this 
structure is very thin, and contains but little fat, and the 
contents of the hernial sac are chiefly made up of a portion of 
tlie transverse colon or small intestine. The usual presence 
of the former is due to its position exactly across tliis part of 
the abdominal cavity. 

When formed at an adult period of life, umbilical rupture is 
most frequent in elderly women who have borne children. 
In females of a conformation producing a great anterior pro- 
jection of the abdomen during pregnancy, sucli as a limited 
expansion of the Uiac wings of the pelvis, or a great anterior 
curvature of the lumbar spine, often seen in women of small 
stature, an imibilical rupture is more apt to occur. The 
carrying of twins, or multiples, or of large children, or dropsy 
of the amnion, may also produce it, especially if negligence in 
bandaging be displayed. Generally it is due to a combi- 
nation of the distension of pregnancy with that of an 
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inoKlinate accura illation of peritoneal fat. Occasionally it is ' 
present from the latter cause associated with a hypcrtrophied 
condition of some of the viscera, or an habitually distended 
eondition of the stomach in corpulent men, who arc fond of tlie 
pleasures of the table. Sometimes it is due to dropsy of the 
peritoneal cavity. 

By such an extreme distension of the abdominal walls the 
cicatrix closing up the umbilical opening is gradually thinned 
and weakened, uutil it yields licforc the preaaurc of the bowels. 
More frequently, according to Scarpa, the opening in adults 
occurs not exactly in the site of the umbilical cicatrix, but a 
little to one side of it, through an aperture in the tendinous 
septum of the sheaths of the recti, by a combination, doubtless, 
of distension from within and a deposit of fat between the 
fibres, iu the course of the small vessels and nerves which 
traverse the part. At first, and in the smaller cases, a sac 
of serous membrane is distinct, and easily demonstrated. 
In some very large oases, however, it has been said by 
Cooper, Lawrence, and othera, to be incapable of demonstra- 
tion over the whole inner surface of the tumour, having heeome 
attenuatctl to a degree, and absorbed or burst through by the 
pressure. This result, occurring so much more commonly 
than in tho other forms of rupture, appears to be due to 
the more extensive and intimate adhesion of the peritoneal 
membrane, and the greater thinness of its investment on the 
inner surface of the abdominal wall at this part than in the j 
groins. At this part the subserous areolar tissue and fat is 
usually entirely wanting, and the membrane has but little 
scope of motion over the surface of the parictes ; consequently, 
the peritoneum available for a sac is scanty, and becomes much 
attenuated by stretching, until it finally disappears by a process 
somewhat similar to that which ensues to the inner and middle 
coats of an artery subject to aneurism. A case is recorded and 
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figured by Sir A. Cooper, in whicli tlie omentum passed in two 
separate places, througli openings produced m the sac by 
attenuation or rupture. {Op. cil.) 

At this period of life tlic contents of the sac arc often a maas 
of fatty omentum. In large cases, however, it usually contains 
in addition a portion of colon or small intestine. The omentum 
is very apt to become adherent from inflammation set up by 
the pressure and fidction of the clothing, or oecaaional liolence, 
to which the position of the rupture renders it very liable. 

^Vhen the rupture is large, the recti muscles become 
separated from each other at the liuea alba to a considerable 
extent. In the normal condition, the borders of these muscles 
at the utohilicuB are somewhat separated by the interposition of 
the umbilical cicatrix, the separation being continued up- 
wards to the euBifonn cartilage by a broader development of 
the fibrous band constituting the linca alba. This separation 
is always more marked at the intersection of the fibrous Unete 
transversa. In a hernial condition, the muscles are usually so 
far separated as to allow a suture to be placed at the borders 
of the aperture, without including the muscular tissue or 
opening their sheaths. In this kind of rupture, the size of the 
tiunour bears even less proportion to that of its internal 
opening than is the case with the other varieties. I have 
frequently found, in very large heruiK, the internal aperture of 
no considerable size. This has more usually been the case 
where the sac contained omentum only. When bowel is 
present, the opening is usually larger. When the protrusion 
occurs tlirough the true umbilical aperture, as in infants, the 
form of the opening is almost always circular. When it occurs 
in the linea alba, though close by the side of the umbilicus, S8 
is generally the case in the adult, the opening may be oval or 
slit-like. This distinction becomes important Iwth in the 
diagnosis and treatment of the disease in adults. 
R 2 
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niAGNOSIR. 

In the infaut, umbilical rupture usually presents itself i 
a soft, rounded tumour at the site of the umbilicus, bearing 1 
on or near its eentre the marlt of tlie umbilical cicatrix. (Fig. I 
68.) It rarely exceeds in size that of a large chestnut. On | 
pressure, it readily returns into the abdominal cavity, with 
a slight gurgling sound and flatulent feel, indicating presence 
of a [jortion of lx)wel. MTieu its contents are returned, the 
smooth, circular edge of the tendinous aperture can usually be 
readily felt, and the skin and sac of the tumoiu' inverted into 
the opening by the point of the finger, which can also, in cases 
of some size, be passed under the edge to some distance all 
round. 

At this time of life there arc very few or no conditions with 
which this rupture can be confounded. Fatty and other 
benign tumours are very uncommon iu this situation, while 
malignant growths, springing from the root of the cord, are 
distinguifihed by wetl-kuowu characters. The fungoid growth 
which occasionally arises from an unhealthy ulceration of the 
umbilical cicatrix, is usually easy to distinguish from bemia, 
because of the absence of its usual characteristics. 

In some rare cases, shortly after birth, n distended or 
varicose condition of the imibilicul vein remaining nnobUtcrated 
up to the point of ligature of the coid, may iu some degree 
simulate this hernia, and may predispose to it by keeping open 
the umbilical aperture. Nievoid tumours of this part are rare. 
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and easily recognisable by tbeir irreducibility, raacular, elastic 
dilating propcrtieB, and the absence of an opening in tbe tendon 
beneath them. When implicating the stirface of the skin, the 
colour will distinguish thcni sufficiently. When subcutaneous 
and venous in chai-actcr, a dusky or bluish colour given by the 
contained blood is usually seen through the translucent skin of 
the infant. In some cases I have observed such an appearance 
in a hernia also, caused apparently by the dark colour of the 
intestinal contents. 



Fio. 6S. 




So rarely do other tumours which might simulate this 
disease occur in this part, and so easy is its detection and 
'recognition when present, that no further remarks are neces- 
sary in this place in addition to the general signs of rupture 
detailed in the preceding pages. In the child it seems to give 
rise to but few symptoms. In an infant at present under my 
care, it is coexistent with a congenital inguinal rupture, neither 
of which seems of itself to distress the little patient, though 
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tliey add considerably to its sufferings when labouring under 
intestinal irritation &om other causes common to its age. In 
the adultj however, the symptoma are often very distressing, 
interfering much with the functions of the stomach and colon, 
with which its contents are closely connected, thus inducing 
an early accession of nausea, vomiting, and constipation, when 
any diBtension or obBtmction occurs in the tumour. 

At this time of life a fatty, fungoid, or recurrent fibrous 
tumour connected with the umbilical cicatrix, are the only 
diseases which may be confounded with this form of hernia. 
Tlie manner of growth, steadily progressive, instead of alter- 
nating in size with the degree of general abdominal distension 
or disturbance, as is usually the case in hernial tumours ; the 
absence of the usual effects of pressure iu diminishing the size 
of the tumour to an appreciable extent, as we find iu all cases 
of rupture not very extensively retained by adhcsious; the 
evidence obtained from percussion and manipulation, which 
give a more or less resonant sound in all cbscs of cnterocele, 
and a certain mobility, sliding, or yielding to the fiugcrs, 
characterizing the contents of a hernial sac, whether omental 
or otherwise, all which are incompatible with the firm and fixed 
nature of the constituents of the above solid growths, especially 
in this part of the body j and the general appearance of the 
tumour itself, as well as that of the patient, together with the 
abdominal symptoms referable to the stomach, such as siekncss, 
&c,, or to the large intestines, such as constipation or other 
irregular action, will usually suffice fur a clear diagnosis. 
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An umbilical protrusion in the ioiatit can uauiilly be cured by 
the application of a proper compresa for two or three months. 
The strong tendency of the aperture to close by development, 
needs only that the viscera should be kept out of the sac to 
secure the gradual closing in of the edges of the opening. In 
many cases, howeverj this desirable result does not cnsuCj either 
from the applicatiou of a pad so convex or couical as to dilate 
the opening, into which it invagiuatea the integuments to as 
great an extent as the rupture itself; or from the great size of 
the aperture ; or from a feeble power of development ; or disease, 
sickness, and constant violent crying in the sufferer. If the 
hernia be left alone, or the means adopted fail to produce its 
cure, the longer its continuance, and the older the patient, 
the less likelihood is there of such a desirable result occurring 
by means of pressure oidy; since the propensity of the 
aperture to close grows weaker as the subject grows older. 
Tbe incessant care and length of time required iu the treatment 
by bandaging, and tbe difficulties of cleanliness under the cir- 
cumstances, render these means more apt to fail in the children 
of the poor. It is said by Bichat that, after four years of age, 
the cure, either by pressure or operation, becomes difficult, and 
after nine years, impossible. 

Tlie operation referred to by this eminent surgeon is one 
performed by Dessault, as well as by himself, in numerous cases 
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of umbilical hcruin iu children, and was siiiiply a revival of the I 
aucient practice deaeribcd by CelsiiB. It conBisted in pinching | 
up the integuments and sac, and carefully squeezing out | 
between the finger and thumb the contents of the latter; and ] 
then tying round the base of the tumour upon the surface 
many folds of ligature thread, tightening tliem from time to 
time until the included parts dropped off, leaving an open sore, 
which was afterwards treated by the application of lunar caustic | 
and dry charpie. 

The primary and most important objection occurring to this I 
operation is based iipon its insuffieicncy in securing the edges j 
of the tendinous aperture, which were left untouched below the j 
surface of the parts secured by the ligature. This embraced 
only the sac and integuments, as iu all tbe earlier operations 
for the radical cure of inguinal rupture, described in the former 
part of this work. Most of the cases, consequently, demanded 
afterwards the application of a bandage for as long a period as 
is usually necessary for the cure by compression only ; and one 
of the most important of the reasons for preference of the 
operation urged by Dessanlt, was thus rendered abortive. 
Such as were left without such treatment had, usually, a return 
of the protrusion afterwards. Another objection, urged by 
Cooper and other English and foreign writers, is based upon ] 
tbe supposed dangers of peritonitis; either primary, as the ] 
immediate result of the proceeding, or secondary, irom an opening^ • 
remaining after the slough dropped oflf, and communicating 
with tbe peritoneal cavity. This objection seems to have been 
founded rather upon the theoretically probable coutingencica 
prevalent at that time ui>on the subject of operations upon the 
jieritoneum, than upon tbe result of cases ; but it may, at the 
present day, be held equally valid in the event of a prolonged 
opening into the cavity after the operation. A third objection. 
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ide on tlie score of the danger of including the bowel in the 
ligature, could only be referred, like others of tlie Bame kind, 
to the skill of the operator. A fourth, based on the con- 
sequences likely to result to tUc liver from its contiguity and 
continuity of surface tlirough the umbilical vein and broad 
ligament, might with equal propriety be urged against the 
umbilical ligature applied at birth. 

The testimony of the eminent Italian surgeon Scarpa is, 
however, strongly against the cflicicucy of Deasault's operation, 
as never producing a truly radical cure, as often producing 
dangerous symptoms, and as leaving an ulcer difficult to heal. 
The want of efficiency is the most fatal of these objections, 
and evidently proceeds from a failure in reaching the real seat 
of the disease — viz., the tendinous aperture. The dangers of 
the procecdiug evidently accrue from the liability of the pro- 
cesses of sloughing and ulceration to precede, instead of 
following, that of adhesion of the apposed serous surfaces. 

Of a still more severe and dangerous character seems to be 
the practice recently followed by some, of opening directly by 
incision into the sac cavity, paring the edges of the tendinous 
aperture, and then bringing them together by wire sutures. 
Such an operation lias a character of severity, and involves 
apprehensions of danger from a direct csposure of the peritoneal 
earity so near the more vital sympathetic nervous centres and 
abdominal organs, which the necessities of the case in adults, 
and still less in children, do not seem to require. 

In infantile eases proving intractable to the treatment by 
pressure, faiily applied, wliieh arc few, but do occur; and iu 
favourable cases in the adult, all of which have been hitherto 
pronounced altogether incurable, the adoption of the sub- 
cutaneous method of applying a wire ligature upon the prin- 
ciple laid down in these pages is likely to produce all the 
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beneficial resultB obtainable by any operative procedure^ without 
being exposed to the more real and reasonable objections fatal 
to the operations just mentioned. By this means the ten- 
dinous aperture can be reached without exposure of^ and with 
very little interference with^ the peritoneum ; and its margins 
denuded and rendered adherent by the slow action of the wire 
ligature. The small size^ great obliquity^ and valvular nature 
of the punctures transmitting the wire^ combined with the 
traction and compression of the loop formed by it under the 
skin^ effectually prevent the admission of any injurious external 
influences to the cavity of the peritoneum^ as will be seen on a 
perusal of the next section. The parts are thus placed, during 
the progress of the succeeding changes of ulceration and ad- 
hesion, under those favourable conditions which render subcu- 
taneous operations generally much less liable to the risks which 
follow upon open wounds into important cavities or structures. 
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OPERATION FOR THE RADICAL CURB OF UUBIUCAI. 
HBRNIA. 

In three obstinate cases of umbilical rupture in children I have 
operated for a radical cure. 

In the first case, I applied a small pair of rectangular pins 
vertically, and in opposite directions, one on each side of the 
opening, transfixing the edge of the tendinous aperture, and 
causing them to emei^ close to each other through the 
integuments above and below the opening. When locked into 
each other, and tvisted, the edges of the aperture were drawn 
close together in a line with the liaea alba, protruding the 
integuments and sac of the rupture in a vertical fold above 
them. The pins were sorroonded, and the skin protected, by 
strips of lint and plaster in the usual way, and were retained 
four days, producing no unpleasant E^mptoms by their presence. 
At the end of that time they were withdrawn, and the edges 
of the aperture were found firmly adherent. The child was 
afterwards dressed for a short time with a circular bandage 
and pad, and then discharged. While under observation, no 
return of the rupture had occurred. 

Considerable difficulty having been ^perienced during this 
operation, in forcing the point of the pins through the very 
taugh structures surrounding the hernial opening, I was led 
subsequently to substitute for them a tolerably long suture 
needle of the kind commonly used in operations, but stout, 
curved well near the pointy and flat and broad at the eye; 
carrying a wire of the smaller calibre, but still stout enough 
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uot to cut tliroiigh the tisauea too rapidly. (Fig. 70, d.) 
invaginate the coverings of the hernial sac, and to protect the 
bowel during the passage of the needle, a small spoon-shaped 
director (a), with a flat curved handle (figured edgewise in the 
woodcut), and a bowl-shaped scoop (A), large enough to fill up 
the hernial opening, is iised. In small caacs, an ordinary 
pocket-case scoop is sufficient for the purpose; or the smaDcr 
end of the director (c) may be used. The wire should be 
prepared in two pieces, eight iuches long, bent into a small 
even hook at each end. It shoidd be of copper wire, silvered, 
thick enough to hold without cuttii^ its way, and flexible 
enough to follow the needle easily. 

Fig. 70. 




The patient being laid on the back, with the knees drawn 
up and the shoulders raised, the protrusion is carefully and 
completely returned. The couvwt surface of the bowl of the 
director ia then pressed into the hernial opening, so as to carry 
the skin over the sac quite behind the edge of the tendinous 
aperture, on oue side of the median line. The rounded end of 
the IkjwI must be pressed steadily and firmly against the deep 
surface of the tendon, pushing the skin as far as possible 
behind it. The needle, carrying one of the wires, is then 
placed in the hollow of the director, and its point pushed 
through the tendon from its deep surface, considerably above 
the centre of the opening. When the point is seen to raise 
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the skin, the latter is drawn well upwards by the finger of an 
assistant, bd that the skio may be pierced as far as possible 
below the aperture in the tendon. {Fig. 71.) Tlie wire being 
drawn through and disengaged from the needle, the second 
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wire is hooked on, and passed in the same way through the 
lower part of the tendinous border ou the same side ; the skin 
being this time drawn downwards by the assistant, bo as to 
enable the operator to pass the point of the needle through the 
same aperture as before made, or as close to it as possible. 
Fie. 73. 




{Fig. 72.) The second wire is then drawn through, and the 
needle again disengaged. 

The operator nest directs his attention to the edge of the 
tendinous aperture on the opposite side of the median line ; and, 
by repeating the same processes, he draws the opposite ends of 
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the two wires consecutively through this borilcFj at equal 
distanccH &om each other, aud through the same aperture in 
the skin. 

In performing this manoeuvre the director must be planted 
firmly within the hernial opening, between and behind the two 
wires whieh emerge at the centre of the sac coverings, (in the 
manner shown in Fig. 73,) so as to push the skin well over to 
the other side of the median line behind the edge of the 
tendon. Tlic needle is then to be passed into the same 
apertures in the middle of the sac eoverings at which the wires 
respeetively emerge. (See also Fig. 74.) Thia oaji be more 

Fib. 73. 




conveniently done before the bent ends of the wires are hooked 
on to the eye of the needle at each passage of the instrument. 
It is easy to accomplish it in this way unless the opening l)e 
very large, in wliieh case it will be necessary to slide the 
point of the needle a little way close under the skin before 
piercing the tendinous struetnres, following the instrument 
closely behind by steady pressure of the end of the director. 

The two wires are thus drawn across the hernial opening and 
throiigh its tendinous borders, at equal distances apart, passing 
out at each aide through the same puncture in the skin, and 
depressing under their pressure the sac coverings which lie in 
the area of the opening, at which point the wires, when drawn 
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tight, disappear ioto the median punctureB made for the tem- 
jjorary purpose of their application. (See Fig. 75.) If difficulty 
be experienced in bringiug the needle through the same aper- 
ture in the skin at the sides each time, it may be overcome 
by making anotlier temporary opening, drawing the wire 
throngh it, and then carrjing it under the skin by passing 
the needle from one aperture to the other. If the hernial 
opening be very large, a third wire may be applied in the same 
osa the centre of the opening between the other two. 



Fio. 74. 




The ends of the wire on each side are then to be twisted up 
together into the puneture; until the hernial opening is felt to 
be closely shut up, care being taken at this stage that no 
protrusion of viscera oceura. This accident is, however, 
effectually guarded against, first by the pressure of the director 
in the area of the hernial ring, and then by the two wires 
passing transversely across the aperture under the skin. When 
the wires are firmly t^vistcd up, the skiu covering the sae is 
raised in a puckered fold in the centre, which is placed 
over the line formed by the approximated edges of tlie ten- 
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dbioHS aperture hereafter to become united by adhcsiou under 
the pressure of the wire. (Fig. 75.) It will be seen, by re- 
ferring to the figure of the parts in section (Fig. 76, a) that a 
portion of the tendou itself, close to the edge, is raised or 
everted under tlie pressure of the wire loop, so as to present a 




broader surface of adhesion than the mere border would aSbrd, 
A very small portion only of the circumference of the tendinous 
aperture is left above and below the wires, if properly placed, 
as secu in Figure 75 at a and 6. 

Tlic twisted ends of the wire being then cut off nt a suitable 
distance, arc hooked together over a roll of lint (Fig. 76, i) 

Fir.. 70. 




placed between them, so as to make pressure upon the puckered 
fold of skin and sac ; the whole being retained by a strap or 
two of adhesive plaster and a circular bandage. 

The patient should be laid on the back with the knees 
drawn up and the shoulders raised, and kept as free from 
crying and other exertion as possible. 
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In favourable cases of umbilical beniia in the adult tbis 
operation may be tried with but little danger, considerable pro- 
bability of success, and the certainty of not rendering the state 
of things worse by interference. In many of these cases the 
danger of symptoms occurring is lessened by the possibility of 
performing the operation with very little interference with the 
peritoneal membrane, as by a dextcrons application of the 
needle the edge of the tendon may be secured obliquely, witboiit 
puncturing the peritoneum which covers it bchuid, because of 
the thickness of the former at this time of life. 

The presence of much permanent distension of the abdominal 
cavity, by fat or other causes, I should consider altogether to 
preclude any attempt at a radical cure by operation, since a 
continuation or increase of the distension would probably bring 
about a return of the protrusion. 

In a las condition of the abdominal wall, and other favour- 
able conditions, as of health, &c., being present, the adhesion 
of a portion of omentum to the parietcs of the sac might not 
constitute a serious objection to the operation, since the 
presence of an omental plug would contribute to the closure of 
the ai>crturc, and strangulation of this structure by the ligature 
might be avoided iu its application. In the disposition of the 
Butures across the area of the hernial opening it will be ob- 
served that no imphcation of the omentum will be necessary 
under such circumstances, and no important strangulation of 
the protruded part will lie possible, since the tension of the 
wires across it under the skin tends to force and keep back 
any protrusion, and the closer and more numerous the sutures, 
the les.s is the chauce of such strangulation occurring. By 
this means, the opening in the tendon may be diminished very 
considerably, if not altogether closed, and a trass may thus be 
rendered much more effective. 
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XXV. 
TBBATMENT OF UMBILICAL HERNIA BT PRESSURE. 

In the treatment of this variety of rupture by the pressure of 
a truss^ the objections to a convex or conical truss pad exist to 
a still greater degree^ especially in infants^ where the opening 
has a normal tendency to close up under development. 

The method commonly followed in the latter class of cases 
is to take a segment of a globe^ or a graduated compress, com- 
posed of a substance more or less resisting^ to press it into the 
aperture^ and to retain it by plaster or a bandage round the 
body pretty tightly applied. 

Such an apparatus must necessarily invaginate the skin and 
hernial coverings through the abnormal opening ; and if it 
retain its position at aU^ dilate the aperture. If not very pro- 
minent^ the convexity is rarely applied and kept upon the opening 
sufiSciently accurately to accomplish its intention, and it thus 
becomes simply superfluous^ if not obstructive. That a closure 
of the aperture often follows such an application only proves 
that a circular support and a certain degree of pressure only 
is necessary, in most cases, to prevent protrusion until the 
progress of development has accomplished a complete occlusion. 

The application of the principles laid down in the foregoing 
pages to this subject has led me to employ an umbilical 
compress, in which the pressure is brought to bear upon the 
tendinous margins of the hernial opening in such a way as will 
tend to close them towards the centre or median line ; thus 
aiding, instead of obstructing, the efforts of nature to contract 
the opening. 
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The best material for the compress is vulcanized india- 
rubber. A solid cylinder of this substance, about half an inch 
in diameter, is formed into an oval ring by the junction of its 
ends cut off square, leaving an aperture corresponding in size 
to the diameter of the hernial opening, and of a shape tending 
to an oval. Across one surface of the opening is then 
stretched a thin piece of the same substance, which is secured 
to the outer edges of the ring by an adhesive solution of the 
same material in chloroform. 

Thus is formed an oral cup-shaped pad (a), with a valvular 
bottom fitting over the mai^ins of the hernial opening. 

Pig. 77. 




(Fig. 77.) A circular strap of the same material {b), large 
enough to enclose &e body of the patient on a level with the 
navel, and strong enough to apply sufficient elastic pressure to 
retun the pad, is then fixed to the valvular bottom of the 
cup, on the hollow side, by attaching it to the surface of the 
valve by the adhesive solution, leaving the strap &ee and un- 
attached as it passes over the rounded edges of the cup. 
Around the outer mai^n of the pad may be fixed a cushion of 
some Boffc material (c), with bevelled or sloping surfitcca, to keep 
the pad more steady on the aorface of the abdomen under the 
pressure of the strap. 

When applied, the tip of the finger is passed into the cup- 
8 2 
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shaped depression of the pad sutBciently far to cause the 
to project at the surface. This projection is then fixed I 
pressure of the Bnger into the hernial aperture after the pi 
tnision is returned, and the elastic belt strap passed over 
legs round tlie body of the patient. The surface of the 
over and around the navel should be first brushed lightly 
with collodion, mixed with a little castor-oil, to protect it 
chafing, and to make the surfaces of the valve and 
adhere more closely. When the pad is fixed with the 
diameter of the oval placed vertically along the median 
the point of the finger is withdrawn, aud the elasticity of 
belt strap coming into i)iay, the valve is retracted into 
hollow cavity of the pad, drawing with it the skin covering t! 
hernial sac which adheres to it through the collodion mcdiumj 
aud is thus drawn out of the tendinous opening through i 
the rupture protrudes. 

The pressure of the clastic belt is thus brought to 
chiefly upon the thick margins of the cup, pressing them' 
laterally upon the borders of the hernial aperture, and tending 
to close them towards the median line by pressure backwarda 
aud towards the centre of the opening. This lateral pressuiv 
brings the edges of the opening together from the side, pro-' 
ducing an oval form corresponding to the sha|>e of the opening 
in the pad, and excluding the bowel and viscera from the sac 
cavity, while the ekiu and hernial sac coverings are drawn out 
of the area of the aperture by the suction of the valve. lO' 
Fig. 78, (representing the api)aratus and the parietes of th» 
abdomen in horizontal section,) the dotted lines, a c, be, repre- 
sent the direction of the pressure traversing the edges of the 
tendinous opening (o). By this means all invagination of the 
skin into the umbilical aperture is avoided, and the pressure 
made entirely in the most effective manner — ^viz., upon the 
tendinous margins of the ring towards the median line. Pro- 
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tnision of the viscera is effectually prevented by the closing in 
of the sides of the ova! ring acting through the attachments 
of the skin on the margins of the tendinous opening. The 
sliglit concavity which is produced by the suction action of the 
valve is entirely filled by the skin and eac covering, and does 
not admit of the protrusion of bowel. 

For hospital purposes, a good «ubstitute for the india-rubber 
ring is gutta percha. The valve may, under these circum- 
stances, be made of a broad strap of common adhesive plaster 
placed across the skin surface, and bent over the edges of the 
ring into t)ie bottom of the citp surface thus formed, to which 
it may be made to adhere, and afterwards be carried by the 




long ends to encircle the body, so as to fnlfil the part of the 
circular belt, the whole being secured by a bandage. A little 
collodion brushed on the surface of the skin, and the reverse 
of the adhesive plaster which is applied to it, wiU preserve the 
former from friction, and cause the latter to adhere. Pieces 
of wash-leather, of diminishing sizes, laid over each other, with 
a hole cut iu the centre to receive the gutta perclia ring, will 
serve tlie purpose of a cushion around the pad, and keep it 
steadier under the motions of the body. If considered ad- 
visable, a piece of tape or ribbon may be used instead of the 
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adlii^ivc plaster, wliicU, ui cbildrcn witli a delicate Bkiu, is t 
to irritate, and always causes the adhesion of dirt, though 
it possesses the advantage of more close adaptation to tb 
siirfacc. 

lu llic cases upon which these apparatus have been tried 1 
results have been vcrj- satiafaetorr, producing a more raptda 
closure of the umbilical aperture than I have ever obtained bf fl 
tlie old method recommended by Sir Astley Cooper and others |; 
in which the compress is botli difficult to retain " in situ," 
when fairly held in ix)sition, resists instead of promoting thai 
remedial jjroccsses of nature. 

Tlic same apparatus may be used with adinntage in thOfl 
hernia of adults. If a portion of omentum be irreducible, thai 
opening of the pad may be made of Buffieiciit size to include it.l 
'Hie pressure is thus brought to bear upon the margins of t 
opening around the protruded and irreducible portion; and J 
may, by being iiersevcrcd with, set up adliesive action around } 
il, 80 as to prevent ftirthcr increase of the tumour. 
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RADICAL CURE OF IHGUINAL HERNIA. 

Case 1. — John Craig, Kt. 25, & printer, applied at the Lincoln's Inn 
Dispensary with a right, direct, inguinal hernia, of eighteen months' 
duration. Has Lad during that period fretjuent obatructiona of tho 
boweta, and waa once on the point of being operated on for stranguhi- 
tion, but tlie rupture v:as finally reduced by the taxis. Has had 
Hoven trusses, none of which retained the rupture for nny length of 
time ; Hie last giving rise to absceaaes in the groin. Tlie hernia filled 
the scrotum, sometimes attaining the size of two fiats. On rednctioit, 
the deep opening was found large enough t« admit the tips of three 
fingers, with las, looae maj'gins. On the slightest cough or exerdon, 
the bowel dropped into the acrotuni. The patient being willing to 
submit to an operation, it was performed in April, 1858. The method 
in which the operation was done was that first described, by ligature 
thread and compreaa. The instruments used were, however, Bomewhat 
different. Instead of the finger, a curved tube moimted on a handle 
waa used to invaginate the iascia, a needle of like curve being passed 
through it carrying the thread. The use of this tube was afterwards 
discarded, greater confidence being felt in the tactile perception of the 
finger. The compreaa uaed conaiated of a quadrangular piece of box- 
wood, with a hole in the centre to tranamit the ligature to the crofB 
piece of wire on which it was festened, On the third day aflar the 
operation, the incision in the scrotum was healed. On the 5th, the 
compress and ligatures were removed ; the upper puncture suppurating 
freely. Ina fortnight this also waa completely healed. No pain in the 
belly or testis was complained of, and the patient waa out of bed, in 
rather leas than three weeks ; when he was exhibited in the theatre of 
King's Collie Hospital. The inguinal canal was then felt to be oblite- 
rated by a, band of adhesion uniting the pillars of the euperficial ring, 
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with much consolidation along the canal and at the deep opening. No 
impulse whatever was felt on coughing ; the groin being more firm and 
resisting than that on the opposite side. This patient wore a truss for 
some months ailer the operation, and as the newly-formed tissues con- 
tracted, a swelling appeared in the scrotum which had all the appearance 
of a varicocele, with some efiusion in the fundus of the sac. The truss 
was thereupon discontinued for a while, and the enlargement then 
slowly disappeared. During the first few months after the operation, 
the patient underwent a severe test of the cure in the shape of a severe 
bronchitis, which has occasionally affected him ever since. AAer seven 
months the use of the truss, which had been resumed, was entirely dis- 
carded. His occupation has necessitated the firequent lifting and 
removal of heavy " forms " of type, which often weigh as much as a 
hundredweight. This patient was among those exhibited to the Fellows 
of the Medico-Chirurgical Society, on the occasion referred to in the 
text, and since that time he has been firequently exhibited in the theatre 
of King^s College Hospital. On the last occasion (a few months ago), 
the groin operated on could not have been distinguished firom the other, 
except by the presence of the small scars. No impulse whatever, or 
any bulging was observable. 

Case 2. — ^William May hew, aet. 54, a sailor, was on board the Dread- 
nought hospital ship, under my friend Mr. Tudor. He had a direct 
scrotal hernia on the left side, of six years* standing. It had been 
strangulated three or four times, and narrowly escaped operation. He 
has worn out as many as thirty-three trusses, which have, latterly, 
failed in retaining the bowel, Wurtzer's operation for the radical cure 
had been, a few weeks before, performed on the rupture, but on his 
again assuming the erect posture, the bowel has redescended to as great 
an extent as before. With the kind permission of Messrs. Busk and 
Tudor, I operated on this patient (though firom its size and character 
it was fiir from being a hopeful case) April 6th, 1859. The forefinger 
only was used to invaginate the &scia and protect the needle. Two 
ligature threads were employed, passing through separate openings in 
the skin. The deep opening and superficial ring being very large and 
lax ; the canal very short ; and Wurtzer's operation having previously 
interfered with the parts entirely unsuccessfully, I was not very san- 
guine as to the result of the case. On the 9th, pus having begun to 
show at the openings, and appearing to be retained somewhat by the 
lower ligature, this was withdrawn. There was no sickness or tym- 
panitis, the pain and tenderness being confined to the groin. On the 
11 th, the remaining ligature and compress were withdrawn ; discharge 



CASES III. AND IV. 265 

free ; bowels open naturally. On the 15th, he was not so well, having 
caught cold during the severe weather which then prevailed ; tongue 
white ; appetite bad ; feels low ; wounds looking well, and discharging 
freely good pus. Had been ordered brandy. On the 20th, much 
better ; feels all right again ; much less discharge ; wounds closing up. 
On the 13th of May, the patient showed himself at my house, with the 
groin entirely healed, and much hard consolidation apparent in the 
canal. A hard, cord-like mass of transplanted fascia passed into and 
obscured the superficial ring, and was lost in the general consolidation 
of the passages. When the patient coughs, there is less impulse than 
on the opposite side, which is rather weak and bulgy. This patient has 
shown himself at various times at King's Ck>llege Hospital. When I 
saw him, four months afler the operation, the groin was still hard and 
firm, and no impulse was apparent. He was still wearing a light truss. 
He then went to sea, and I heard several times from his son (also a 
hernial patient of mine) that he continued well, and able to do duty. 
Last summer, however, he called upon me with the rupture returned to 
some extent, though not so large as before the operation. He states 
that it reappeared gradually some months before, afler performing very 
heavy labour in whipping coals with an inefficient truss, on board the 
collier ship on which he was doing able seaman's duty. 

The next two cases were operated on by me at Fort Pitt, Chatham, 
May 11th, 1859:— 

Case 3. — ^A sergeant of foot, set. 45, taU, and very muscular, with a 
right oblique and scrotal rupture, of seventeen years' standing, with a 
long and narrow inguinal passage. During the operation, notwith- 
standing a fair amount of chlorofc^rm administered, the recti muscles 
acted so powerfully, that some difiiculty was experienced in passing 
satisfactorily the needle through the conjoined tendon. Two ligatures 
were applied, one close up to the internal ring, and the other close above 
the pubic crest ; all the ends being brought through the same cutaneous 
apertiu*e, in the skin of the groin. The large, square, boxwood pad was 
employed. On the sixth day, the ligatures and compress were removed, 
sufficient action being then set up, with very little constitutional dis- 
turbance. The woimds healed satis&ctorily. When last seen, a slight 
fulness in the groin was the only evidence of the previous rupture. 

Cast 4. — ^The son of a sergeant, «t. 8 years, with a lefl, oblique, in- 
guinal rupture, probably congenital, but only first observed when the 
child began to walk. One thread suture only was applied, the sides of 
the canal coming together very readily. Ligature and compress re- 
moved on the sixth day. Two days afterwards, a nettle-rash appeared 
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OQ t]ie akin, succeeded by a smart diarrhtea, which conlintied two 1 
tliree Jays. On tbe twentieth day ailer tlie 0{>errftioa, tlie punct 
were completi^ij' healed, a oonipleie cure of the rupture being effteo 
with no impuJae or fulneaa in ihe groin. This condition continued v 
impaired to the end of June, when the lad eniburkcd with his p 
lor India. 

The porticuIoTB of the two la^ cases were afforded me by Sur 
major Matthew, under whose care the patieDte were placed. This g 
man has himself operated many times, after my metliod, with t 
In one case, however, he was unfortunate enough to have eryupelas m tl 
ward at the time the case was there, and the patient died from inl 
tion spreading along the sheath of the rectus muscle, which seems 
been more interfered with iu the operation than I have been In the h 
of doing. 

Cage 6. — Ignatz Guller, xt. 31, a composilor, was operated on in C 
theatre of King's College Ilospita!, May Hth, 1859, for a large obliqoi 
scrotal hernia, on the lefl aide, of two years' standing. States that, <j 
lute, it has been imusually painful. The operation woa done i 
way described in the text, with thread and compress. The day a 
he complained of much pain in the testis, along the cord, and in 
groin, which was relieved by opium. There was no sickness, tymjK 
nitis, nor abdominal disturbance or tenderness. On the I7th, a sw 
was apparent in the epididymis and cord, wliich waa evidently n 
owing to enlargement of the spenuatJc veins, with some oedema. ' 
waa thirst, irritative fever, white tongue, and increased pain. Undl 
these circumstances, 1 thought it judicious to remove the p 
though earlier than usual. The lower or scrotal incision hi 
nearly healed, but still discharged a little ; the discharge of pua i 
the upper puncture being copious. Nest day, the patient was n 
relieved, and consolidation to a conaidcrable extent was apparent i 
the canal. 19(A. — Bowels opened by caslor-oil ; less awelling; 
pulse on coughing. From this time he daily imjiroval, the w 
gradually diminishing. On the 28th, he was exhibited in the thai 
of the hospital, with the lower wound entirely, and the upper nes 
closed ; tlie varicocele having neaily disappeared. The superficial ri 
could not be felt by the finger, and there waa no cough impulse whs 
ever. On the 8th of June, he left the hospital, wearing a light ti 
About a montli after this, he sent for me, and I found that the awoUea 
condition about the cord and sac had returned, larger than before, 
stated that the sweUing had come on without pain or exertion, 
while still wearing the truss; the boweb were confined, A brid 
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Bpenent was prescribed, and he was directed to discontinue the trues, as 
tending to increase the swelling. A week aStcr tliia, the patient was 
again exhibited nt King's Collie Hospital. Though made to cough 
ireely, no impulse or impreaaion could be distinguiahed at the superficial 
ring, by carelii] examination with the finger. A hard, round, elastic 
tumour could be felt amid the enlarged veins, which, from its weight and 
obsciure fluctuation, seemed to be an efiusion of serum into the flindua 
of the sac, cut off from the peritoneum by iidhesions in the canal. The 
difference between the feel of the tiunour and that of a rupture was 
evident. After that, I saw the patient twice, and on repeated examina- 
tion fancied that there was possibly a small channel of communication 
with the peritoneum still existing, as the fluid could be squeezed slowly 
out of the distended sac ftindus, with a sensation exactly similar to that 
given by an india-mbber bottle. At that time, there was clearly no 
return of the rupture, tliough not having lately seen the patient, I am 
disposed to set it down as a doubtful case, in which the distension of 
tlie effused fluid might open up the canal afresh, so aa to admit of a pro- 
trusion of the viscera. 

Case 6. — Thomas Dyer, ait. 58, a labourer, operated on in King's 
College Hospital, J ime 11th, 1859, for a right, obUi:[ue, scrotal rupture, 
alwut the size of an egg. Has had the rupture five years ; it has latterly 
been getting larger, and more difficult to retain. It hna been twice 
stningulated, the last time a month before, at which time the bowels 
were not relieved for the space of a week, notwithstanding large doses 
of purgatives. In operating on this case, I remarked that, though the 
superficial ring waa barely large enough to admit the finger, the canal 
itself and the deep ring were much larger than the external appearance 
indicated, so that it would have been impossible to distend the interior of 
the caiial by the use of Wurtzer's plug. The day after the operation, a 
severe and troublesome broachitie, to which he had becu subject, came 
on, the cough being so violent that 1 had fears of the hgatiu^es giving 
way under it ; this, however, did not happen . The compress and 
threads were removed three days after the operation. Much hard 
swelling was obser\'able in the canal ; the dischai^e from the upper 
punctiu'e free ; bowels opened by castor-oil sis days after. In this 
case 1 removed the ligatiures so soon, rather experimentally, to ascertain 
the amotmt of action absohitely required to produce the desired resulta. 
Notwithstanding the bronchitis, the patient was out of bed on the 
twelfth day after the operation ; and on the seventeenth the wonnds 
were liealed. He wore a weak truss for a short time, and then growing 
impatient, he discontinued it, and went to harvesting, doing a great 
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deal of heaTy lifting entirelj without truss mipport. On showing h 
self to me in Juntiary. ItiOO, I waa groli6ed to find that tLe iwlhea 
were still resiatant. The patient expressed himself very confident of & 
ctire afl«r eo severe and loag-cotiljuued a teat without any return. In 
February of the Kune year, he waa shown at ilie meeting of the Medico- 
Chirui^ical Society. There was then a slightly euspicious impulse 
when tlie patient coughed lurd. This impulse became more luarked 
each time I saw him, at different intervals, not being able to persuade 
him to resume his truss. The lust time I snw him, in the eumnua 
1802, tliere were decided evidences of the rupture haviog returnee 
some extent, though it was much smaller than when operut^d on. 
case may, therefore, be looked ujxiu as a failure, owing to throe c 
viz., the short time during which tl>e ligatiures were kept i 
occurrence of the bronchitis, and the want ol' subsequent t 
tion during heavy labour so ahorl a lime iilier operation. 

Case 7.— WUliam Mayhew, tet, 20 (the son of Mayhew, of Cast | 
operated on in King's College Hospital, June 17th, 1859, ibr I 
Icjl oblique, scrotal rupture, congeuilul, and for which no truss 1 
ever been worn. The tiunour attains sometimes the siz 
ben's egg, drops easily into the acrotum, and is reduced without d 
culty. On the night after the operation, had a morphia draught, b 
did not sleep, Next morning had some sickness, which was rehwed by 
an effervescing draught. On the 20th, complained of much pajn in 
the groin ; no tympanitis, or tenderness, on pressure over the Ixtlly ; 
sickness better. To have pil. snponis co., gr. v. every three hours, if 
tlie pain continues. 21a/. — Pain much Ions; sutures and compress re- 
moved, sufficient consolidation being apparent in the canal. Free 
suppuration in the track of the ligatures; abdomen quite soft and com- 
pressible; tenderness limit«d to the groin. A small slough haa 
appeared at the opper margin of the scrotal puncture, apparently pro- 
duced by the pressure of the end of the compress. Ordered wine '^iv, 
daily. 24(A. — Free suppuration firom both openings, slough separating. 
30(A. — Both wounds fast closing in ; slough gone ; scrotum well tucked 
up to the superficial ring; consolidation very apparent in the upper . 
pirt of the canal; no impulHe felt on coughing. Jtilr/ 13(/i.— Patient 
discharged cured; the upper puncture being entirely healed, tlie lower 
nearly so. Has been kept longer in the hospital on account of a 
diarrhoa, with which he was attacked, and which also affected, to a 
greater extent, two other cases operated on about this time, being pre- 
valent in the hospilal in the autumn of that year. {Cases 10 and 11.) This 
[latient lias never worn a truss, either before or e: 
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He was esLibited at the Medico- Cliirurgical Society, Feb. 28tli, 18C0 ; 
having been employed since the ojieration in the laborious work of 
piling Bhells in Woolwich Dockyard. At that time the groin wan re- 
markably firm and resisting, no impulse whatever being felt in the 
canal. A slight bulging over the deep ring was tlie only evidence re- 
maining of the original deficiency in the groin. I have since repeatedly 
Been, and have heard of this case up to a recent period, through his 
father and other hernia patients, whom he has sent for a radical cure. 
He still continued sound and ivithout a return ol' the tuniour. I look 
ujxin it aji a fiilr tQBt of what can be done without the a«9tstance of 
truss support, alter a radical ciu:^ has been attempted by oj)eration. 

Cane 8. — Jacob Lorge, »t. 27, a German baker, operated on in 
King's Collf^ HoHpiuil for a right, oblique, scrotal hernia, of fifteen 
years' duration. In this case, the scrotum was remarkably pendulous, 
reaching eight inches down the thigli, from the combined effects of 
hernia and varicocele. The sac was remarkably elongated, and rested 
on the testis, which hung much lower down on the side affected than 
on the left side. The veins of the cord were very large and tortuous, 
and there was much loose tissue and &acia about the scrotuin. Opera- 
tion performed June 2'Jl)i, ]8!i!). Ths scrotal opening was made lower 
down tliiiu usual, to get the finger well behind the sac, carrying it well 
up into the deep ring. The patient was rather moro restless and 
feverish tlian usual, for the first few days after the operation. On the 
evening of July 2iid, the scrotum had become so much swollen, tense, 
red, and painful, that the compress and ligatures were removed. From 
both i>imctureB a reddish serum oozed copiously. Along tLo canal, and 
at the superficial ring, a large hard mass could be fell, which appeared 
at first like a return of the protrusion, a aupposition rendered more pro- 
bable from the patient having caught a smart cold, and coughed veiy 
vigorously for the last two days. There was, however, no distress, 
sickness, or vomiting, and the tenderDess on pressure was confined to 
tlie groin. There was no tympanitis whatever in the belly. The mass 
felt EuUd, and cotdd not be compressed or returned into the canal. 
Fomentations, poulllces, and pil. saponis co., gr. v. every night. On 
the 4tli, the bowels were well opened by castor-oil, and suppuration 
freely established in the punctures. The hard swelling was more ap- 
parent and pronounced, and was evidently solid effusion. OnthoSti), the 
scrotal enlargement was much diminished; a very free suppuration, 
mixed with numerous white sloughs, issued from Imth punctures, 
especially the lower, proceeding evidently from the interior of the sac, 
by tlie walls of which they were apparently formed. On the 12th, 
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sloi^hs in considerablo quantity contiDucd to escape, And the ecrotmn 
WHS reduced to one-ftfurth of itn former taxe ; a han) maaa blocked up 
the inguinal canal entirely. On the ICth, the ecrotiim was reduced to 
less than its size before the operation. Numerous heiilthy granulBtioiu 
were apparent St botli wounds. On the ITtli, the pntient got out of 
bed ; and on the 2l)rd, lie waa discbai^ed, with the wounds reduced to 
a very small size. He waa afterwards exhibited in the theatre of the 
hospital, and the extraordinary effect of the operation upon the length 
of the serotum and the varicocele excited universal remark. The 
scrotum on the side operated on waa reduced in length one half, tlio 
right teaticle being drawn up much higher than the left. The vari- 
cocele had entirely disappenrcd. A hard, solid mass blocked up the 
entire inguinal canal, and no impulse whatever was felt on coughing. 
Wlien I last saw this patient, he hod worn no truss whatever since the 
operation, and expressed bis intention of visiting his native country, 
and showing himself to several eminent German aui^eona, who had 
pronounced him incurable. He promised to let nie know faithfully if 
the rupture retiu'ned ; and as he liaa not done so, I conclude that tlio 
case remains still, us it bid very &ir to be, an excellent cure. 

Ctue 9. — John Batson, let. 17, operated on, Jnne29th, 1859, for a 
left oblique rupture of three months' duration, descending into the 
upper part of the scrotum to tlie size of a small egg. This case went 
on with remarkably little distrossi, the patient hardly losing one night's 
sleep, with uo opiate after the ftrst night. The compress was removed 
on the fifth, and the ligatures on the nintli day after the operation. On 
the eighteenth day, the discharge (which had been pretty copious) had 
nearly ceased. The scrotum l>eing well tucked up, and adherent to the 
superficial ring, the patient was allowed to move about (he ward. His 
general health had been excellent. Iiis appetite good, and his bowels 
regular throughout. After the sixth day, he had meat diet and wine. 
On the 19th of July he was ready to be discharged, but waa kept to 
the 23rd, to be sliowti in the theatre of the hospital. The wounds were 
then almost healed, tlie groin hard, firm, and resistant, and no impulse 
was felt at tlie superficial ring, which was so blocked up hy adhesions 
OS scarcely to l>e distinguislied. He wore no truss after the operation. 
On the 15th Oct., 1859, he was exhibited at the hospital, having gone 
through his work, as an engineer in Woolwich DockyM^l, without truss. 
He was among the patients shown at the Medico-Cliirurgical Society, 
ill Feb., 18G0, having worn no liiias whatever since the operation, 
groin was tlien very firm, tlie superficial ring closed up by adliesica 
and no hernial impulse could be felt to distinguish one side from t 
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other, A few months ngo I again eaw this patient. After some very 
heavy work with tbe hammer, and lilling hard, he felt a slight pain in 
tbc part, and applied to me for csami nation, having worn no truss U[i 
to tliat time. No appearance of rupture was present, but, on coughing 
hurd, a weakness waa very evident over tJie deep ring, and a looseness 
of motion in the parts, which led me to recommend the adoption of a 
truss during the hours of labour. The patient himself felt no incon- 
venience beyond that above mentioned. 

Case 10. — John Laramy, tet. 17, a pale, aickly-looking lad, was 
operated on in King's CoU^e Uospital for an oblique scrotal rupture 
on the right side, of sixteen months' duration. The case was remark- 
able as presenting the largest internal opening of any I had operated on, 
admitting with ease tlie tips of four fingers, with a very lax condition of 
the surrounding tissues. Had never worn a truss. Operation done 
July 13th, 1859. From tlie width of the openings, the case was like 
one of direct rupture, and the strain upon the ligatiu'es was great. 
Being apprehensive of their retjiining power, I kept on the ^ica 
bandage and linen compress longer than usual. This, I believe, hod an 
injurious effect in retaining the discharges. On the lUth, the compress 
was removed, the threads being left in two days longer, to lead off the 
discharges, which bad begun to appear copiously at both punctures. 
He then complained of colicky pains in the beily, for which pil. sopon. 
CO., gr. V. was ordered thrice a day, with hot fomentations and a 
poultice to the woimd. lltli. — Complains still of pain, flatulence, and 
distension of the abdomen, for which he was ordered a draught of 
tincC. opii, tinct. rhei. cc, sp. Ktli. chloric, and aq. menthse, thrice 
daily. 18Ch. — A copious discharge of thin, gruelly pus, chiefly from 
the upper puncture ; pain and Hatiilence easier, but still present ; 
tongue whit« and furred. Strong beef t«a ad lib. ; milk diet. 
I9lli. — Discharge more copious; abdomen more distended, and harder ; 
tympanitic, but not tender on pressure, except over tho groin ; no 
sickness; ptdsc 120. To hare two dmchms of castor-oil, and a large 
poultice ovw the groins and stomach. 20th. — Bowels opened four times 
with the oil ; belly very tympanitic ; no sickness, nausea, or vomiting ; 
tongue covered witli thick white fur; pulse 120; discharge atill very 
copious, thin, and gruelly. To omit the mixture; to take pil. sapon. 
CO., gr. v. every foiu* hours, and to have 4 oz, of wine daily. Tur- 
pentine stupes to upper part of t>elly ; continue poultice to the groins. 
2lst. — Bowels open four times in the night; symptoms continue un- 
changed, 22nd. — The distension of the belly continues, but 
vomiting or sickness is present, i 
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inarkcd ; a little is felt along the iliitc nnd lumbar rc^uiu of tlie side 
operated on ; toiigxie very foul ; [lulee 100. A lat^ enema of the 
confection of ruo, nith gruel, woa tiow odntinistered by means of s 
long rectum tube, wiili the effect of bringing away a large quantity of 
flaliis. He^jented the next two days with the aarae efiecte, giving much 
relief to tlie [Hitient, and diminishing the diEten^on to a remarkable 
di^ee. Pulse 98 ; discharge thicker and more creamy, aijll very 
uopious, but lesB in quantity ; tlie punctures remain nidely open. 
During the four following days the bowcU were much relaxed, but his 
appetite recovered, and hia looks were more cheerful. Sleeps well 
without the pills, which are now discontinued. 29lh. — The diarrhmt 
continuing, he was otdered decoct, hsmaloxyli ^", tioct. kmrneriie 5w, 
aller each loose evacuation. 30th. — IHarrhoai cheekei! ; [ongne cleiuier; 
pulse 98, soft and compressible ; discharge agtun more copious. Prcasiire 
forwards along the iliac crest induces a free evacuation of matter frcMn 
both tlie upper and lower punctures. The pus seems to have burrowed 
between tlie muscles in this direction. Aug. Isl. — A drainage tube 
introduced into e«ch opening, and passed upwards towards the iliac 
crest. Tliis giving rise to jmin mid uneasiness, was next day removed ; 
the escape of matter is favoured by turning the patient on to his left 
aide. A large sponge kept to the wound to absorb the discliarge. 
His appetite is now very good : to have a slice of meat, potatoes, and 
half a pint of stout, Nitric acid, chloric other, and cinchona mixture, 
thrioe daily. From this time the disctiarge gradually tessenetl, and the 
patient slowly gained strength. Much consolidation was apparent in 
the canal. On Sept. 14th, he was able to walk about, the lower opening; 
being entirely healed, the upper one still disclmi^ing a little healthy 
pus. No impulse wliatever was lelt on coughing ; the groin was hard, 
firm, and ro^stant, Uie lutrdness reaching upwanls and backwards along 
the iliac crest and lumbar region ; wears no truss. Seat to Margate 
for a change of air, after having been in hospital just two months. 
Nov. 2Sth. — The patient was shown in the iheatru of the hospital, having 
worn no truss since the operalion, four months ago. Ha* quite re- 
giuned hia health and strength ; rupture quite cured ; no iinpnlse 
whaujver. The superficial ring cannot be distinguished. Feb. 38(A, 
ISGO.^ — Shown to the Follows ol'tho Medico- Chirui^ical Society, having 
worn no tnisfl until within a day or two of this date, when he was 
recommended lo apply one on aceoimt of a slight fubeas which had 
become apparent in Uie groin. There was no iinpidse whatever on 
coughing; the bulging limited to ilie centre of Poupart's ligament, 
where also the abdominal cough impulse was limited nt the upper 
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cicatrix. Feels the groin strong and firm. When last seen, the patient 
continued in the same satisfiictory state, and was about to tramp for 
work as a shoemaker. 

Ccue 11. — John Albert, aet. 42, a healthy, muscular mair, operated on 
in King's Collie Hospital, July 23rd, 1859, for an oblique, scrotal 
rupture, on the left side, brought on by lifting nine months before. 
Had worn a truss, which did not prevent the bowel firom slipping into 
the scrotum, which it distended to the size of an egg. The compress 
and ligatures were removed three days after the operation, when the 
lower opening was foimd nearly healed, the upper one discharging 
moderately. The same night he had sickness and diarrhcea, then 
prevalent in the hospital. Next day the abdomen was flatulent and 
distended, but not painiul on pressure ; respiration abdominal ; tongue 
white and foul ; pulse 100. Had been sick, and vomited, and had the 
bowels purged three times in the night. Discharge iree and thin. Two 
days after, the flatulence still continuing, but without further purging, 
an enema of rue and gruel was administered, giving great relief, and 
causing much discharge of flatus. The diarrhoea afterwards returned, 
and continued for three or four days, notwithstanding the administra- 
tion of logwood decoction and tinct. krameriae ; these medicines, how- 
ever, had at length the effect of checking the diarrhoea, when the 
tympanitic distension gradually disappeared. During this time the 
skin and subcutaneous structures around the groin pimcture had 
assumed a brawny hardness and a dull reddish hue, with a thin, 
purulent discharge. As he recovered from the diarrhoea this gradually 
disappeared under the use of poultices, leaving a small collection of 
matter above the scrotal puncture, which was evacuated by opening 
the latter up with a probe. On Aug. 10, he was discharged, cured, 
having been about the ward some days with the punctures almost 
healed ; there was no impulse whatever. The patient left the hospital 
wearing no truss. He was enjoined, and promised, to apply again, or 
write, if the rupture returned. Not having done so, it may be con- 
cluded that lie has no trouble with it. 

Three of the cases just given were in the hospital at one time during 
an autumnal season, which was very sickly. They were affected with 
very similar symptoms of flatulent distension and diarrhoea, which was 
prevalent in the house, and so may fairly be attributed to this accidental 
cause. Partly, if not chiefly, to the lowering effect of this epidemic 
diarrhoea, may be attributed the copious suppuration and retarded re- 
covery of Case 10. In this case a burrowing of matter gave rise to 
peritonitis, affecting chiefly the parietal layer, and secondarily, perhaps, 
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the lower part of the amtkll intestines; and therefore not giving ri 
the stoniHchic distress usuallj observed in this disonse. The unhealtii 
conalitutioa of the patient, andtlie great Btrnina npon the ligatures, from 
the large size of the hernial ope:iings, seemed to coutrlbtit* Ut this 
untoward result, leading to a prolongation of the perioil of recovery 
nearly throe times the usual extent. 

Case 12. — George Jolly, (et. 15, a sailor hoy from the Marine 
Society's aliip, operated on at King's Collie Iloapitnl, Oct. 15th, 1859, 
for a right, oblique rupture, distending the scrotiun to the size of a 
small egg, of four weeks' duration, and leading to his discharge from 
the ship. One suture of ligature thread only was applied, and liistened 
over a wooden compress. On the third day the tliread was tightened 
up by twisting round the pod. On the fifth day they were both re- 
moved. The pain was confined entirely to tiie groin ; belly quite 
natural ; discharge trifling in amount. On the 27th, the Upper ptmc- 
ture entirely healed ; and on the S9th, the lower a!»>, at which date he 
was discharged, wearing no trufis. A fortnight after he was exhibited 
in King's College Hospital, the groin being then in a Batie&ctory state, 
and no cough impulse being felt. A week after this, he was fooli&h 
enough to Uft n hundredweight without the support of a truss, and 
thereupon felt a sudden pain and a sense of giving in the groin, attended 
by a return of the rupture. Not being then able, as ho wislied, to 
have the operation repeated at once, it waa pos^ned from time to time 
imtil the rupture, in spite of the truss he liud resumed, got larger than 
before, and more difficult to be retained. At length, after two years' 
time, he was again admitted for operation, which was done on the im- 
proved method by the twisted wire suture, Oct. 5th, 1861. On the 
6th, it was found that he had contracted a gonorrhcea; for this he 
was ordered ft'equeut ^ringing of the urethra with warm water, an 
effervescing draught every four hours, and pil. sapon. co., gr. v. at 
bedtime every night, 8(A.— -Complains of occasional jiaina in the belly, 
and scalding of the urine. No tendernetB on pressure, sickness, or 
tympanitis; pulse 80; tongue white; bowels not open. Castor-oil 
ordered. 9th. — Bandage removed. No \ia>a or swclliug in testis or 
scrotum, wound looking very well; little discharge from puncture; 
free discharge from urethra. 10(/i. — Bowels opened with considerable 
griping; complains of the scalding and increase of gonorrhoeal dis- 
charge; no tenderness on preesuro except around punctures; belly 
qtiite soft and yielding; punctures rather red and obstructed by in- 
spissited discharge; some healthy pua escaped on moi-ing the wires; a 
round mass of induration at lower puncture ; no swelling or tender- 
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ither side. To have a draught of liq. potaaaic, 
tinct. camph. co. and sji. mtli. nitrio., with camphor mixture, thrice 
daily, I2tli. — Feels much better; leas Sfaldicg; redness at, puncturea 
diaappeared ; dificharge lessened. lUlh. — Doing exceedingly well ; 
tongue clean ; appetite good ; howela open. Induration in canal 
very evident. Gonorrhoea better. lOM. — Going on very well; 
wires withdrawn, caeily and with little pain (fourteen days aft«r 
tlic operation) ; no bleeding followed. 22»(/. — Lower wound entirely 
healed ; npper ahowH heilthy granulations witb serous discharge ; 
gonorrbcca nearly well ; dress with compress and spicn bandage ; to 
get up to-morrow. From this time to Nov. 2nd he was about the 
ward, with a. small opening only present in the groin. lie was at this 
date shown in the tlicatre. No hernial impulse whatever was present. 
Superficial ring obstructed by adhesion, and a, hard mass felt in the 
upper part of the canal. He was discSiargcd Irom tbe hospital without 
truss, and walked about without one luitil Nov. ISth, when he canio to 
me with one on. The groin was tJien all that could be desired, firm, 
hard, and rosietant, witb tlie ring scarcely to be distinguiahed by the 
firiger. In the autumn of 1862, he was ahowii in King's College 
Hospital, having remained well, and the groin giving no trouble. The 
external ring could now he felt more distinctly, but would not admit 
tbe tip of the finger; no hernial impulse whatever was to be felt; still 
wears the trass when at work ; promises to come directly any change 
is evident to him. 

Case 13. — J. F., let. 35, operated on July 23rd, I85fl, for a small 
inguinal hernia on the left side, which had previously been twice 
operated on, once by Wurtzer's method, and once by Gerdy'a ; the result 
was, a very patulous condition of the superficial ring aa<l canal, ad- 
mitting the forefinger with ease. A tumour with a cough impulse filled 
the canal, appearing at the ring ; a thin, ]ax. condition of the abdominal 
wall, and a sense of great weakness and pain in the groin on making 
any muscular exertion. The patient stated that his condition was quite 
as l)ad as before the above opemtiona were done. In this case I 
operated with the threads and compress. They were removed on the 
third day, and the patient was out of bed on the nijith day ; the con- 
solidation in the canal along the track of the ligature being very satis- 
factory, and the closure of tbe superficial ring entire. A month after- 
wards, a little bulging only was apparent in the groin opposite the deep 
ring. To give this support a light truss was recommended. In the 
September of 1861, I was accosted by this patient to thank me for the 
excellent cure which bad resulted. He hod thrown ofi* his truss en- 
T 2 



tirely, and the groin was even-tiling lie could desire. Tliis wsa more 
than two years aft«r the operation. Some montliB ago, I again mw this 
case, at which time there existed a decided tendency to a return of the 
rupture, as shown by the imprearion produced by the cough upon the 
superficial ring. I iherefore recommended the resumption of a, proper 
trusa. He stated that the alteration appeared after making UDiisual 
muscular efforts without truss. 

Cast 14. — J. S., tBt. 38, a healthy, fine-looking man, who had come 
from California to be operated on for the cure of a very troublesome 
and painful rupture of the right aide, of twelve months' danitian. 
Stated that he was oi>enited on in America soon after the tiunonr 
appeared, by a eeton drawn through tlie sac. Describes tlm operation 
as very severe and painful, keeping him in hod a long time, and pro- 
ducing much Huppuration. As soon as he bt^n to move about, the 
rupture reappeared, although a truss was constantly worn alter Uie 
operation. The cicatrices in llie groin and Bcrotum were very ex- 
tensive, and the external ring very patulous. The neck of the sac is 
wide, ita direction being more vertical than usual. Tlie rupture 
descends directly into the Bcrotiini, attains the size of an orange, and 
has not been kept up by any truss that he has tried. As the anatomy 
of the canal has been much interfered with, I was not very sanguine aa 
to the result of the operatiou, but, at the patient's earnest recpiest, I 
operated on the 17th Nov., 1859, with ligature thread and compreaa. 
Rome difficulty was experienced from the cicatrices, in invaginating the 
fascia to the requisite extent, and in detecting the conjoined tendon. 
The sac was funnel-shaped, with a large internal opening, the finger 
moving freely within the dilated canal. To avoid tlie old cicatrices, 
the scrotal pimcture was made lower down than itanal, and the puncture 
in the groin close to Poupart's ligament. This I afterwards found to 
have the effect of bringitig the presHUro of tlie coniprcss too low, 
ao that it did not bear satiafactorily over the axis of tlio hemiut canal. 
The compress was removed on the 5t]i, and the thread on the 6th day, 
not a disagreeable symptom luiving supervened. On the 2Sth he 
walked about the room without truss. In a day or two, ufler tlie 
wounds were completely healed, and on the 6th Deo., he walked out of 
doors without truss. Soon, a certain mobility was apparent about the 
fascia attached to the superficial ring, which, on pressure being made at 
the upper cicatrix, was drawn a little upwards into the canal. Ten 
days afterwards, he went to Geneva, whence lie wrote, a month alter 
the operation, to say that the hernia had returned, expressing at the 
same time a great desire (or another operation. Accordingly, he re- 
turned to Loiiilon, iiTid was ngnin o[ierated on January ilst. This 
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time the punctures were made directly tlirough the old cicatrices ; the 
thread and compresa were again used. On passing the finger into tha 
canal, I could distinctly feel the fascia which had been tranaplanted in 
the £rat operation, adherent to the cord and anterior wall. The hernia 
hud deecended to its inner side, where the mobility of the fascia hod 
first appeared ailer the first operation The portion of the con- 
joined tendon was not at all evident, the width of the internal opening 
liaving apparently almost obliterated it. The compress was re- 
moved on the fifth day, the lower ligature kept in until the thirteenth, 
and the upper till the eighteenth. In the meantime, he had got lip and 
walked about the room. Very little pain, and not an unpleasant 
symptom hud occurred. Not much action was set up in the canal, and 
the discharge was very trifling. Tlio speed witli whiuh reparation and 
absorption proceeded in tliis case was remarkable, as Weil as the 
httle effect induced by the presence of the thrcaJa. On the IStli of 
Feb., 18G0, both wounds were closed, a hard, firm mass of consolidation 
apparently filling up the canal. The scrotum was shortened, but the 
testis was moveable, and free fi:om colai^einent. He went again on the 
Continent, wearing a light truss. On reOiming, afl«r a few weeka' 
absence, he called upon me previous to sailing for California. There had 
been great absorption in the canal, and the indaration was nearly all 
gone. The superficial ring was much narrowed, and the point of the 
finger could not be inserted ; there was, however, some impulse on 
cougliing, au impression upon the walls of the canal rendering tlie case 
not entirely satiafiictory. The truss, however, was rendered perfectly 
available for aupporting the weak groin, which hud not been t}ie case 
before the first operation. 1 recommended him to wear the truss con 
Btantly lor a year. Having then some iulention of again visiting this 
country, he promised to call again on me and report progress, but has 
not yet done so. 

Case 15. — Ann Martin, (Et, 29, a healthy, unmarried woman, in 
service, apphed with an oblique inguinal rupture on the right side, of 
four years' standing, which no truss that she had jirocured was effectual 
in retaining. The rupture was of the size of a fist, and seriously in- 
terfered with her means of liveiiliood. Operated on at her own home 
Feb. 17tli, 1860, by ligature, thread, and compress. In this case the 
atitfihes were placed external to the aac, which ivas pnshed up by the 
invaginating finger. From the absence of scrotal iascia much difficulty 
was experienced in getting far enough witliin the canal ; the labial bscia 
not being divided resisted the invagination, and the hold of the threads 
upon tlie conjoined tendon was consequently douhtlul. For the first 
lew days she complained of much pain in the wound, and was hysterical. 
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The belly wna mft imd cotnpre^ble, and no tenderness except in the 
grow. Compound aoap pill, gr. v., every nigbt. On the SSrd, the 
coniprcwti was roiaoved, mid a poultice applied ; suppuration motlente ; 
consolidution slow in forming. March 8. — Li^ture tlireiids remoTed. 
On the 12t]i, ehe walked to my bouse with the wounds entirely healed. 
There wua then no impulse on coughing, sad she felt much stronger in 
the groin than before the operation. She wore no truss. In about B 
month she came again to me, and 1 found that the rujiture ha^l re- 
appeared to some extent, but not so large as belbre the opemtion. 
Recommended to wear a truss constantly, in tlie hope that continued 
presaiu-e might still produce contraction of the canal, after the action 
that had already beon set up. Since then I Imve not seen her. 

Case IG. — Stephen Larkins, tet. 43, of Plumstead, a tall, stout, 
healthy looking excavator, with a double scrotal rupture, produced by 
a fall of eartli, almost burying him alive, four years ago. Both are of 
the oblique variety, the left one much tbo laiger, attaining an enormoua 
size, equal to two fists, and admitting easily tlie tips of three fingrem 
tlirough the deep opening. Tho right side gives him less trouble, the 
truss being effective in keeping up tlie rupture, which is not the cnse 
with the left side. Wished the left side to be operated on, aa he could 
nuinage the other with a truss. Operated on at King's College Hos- 
pital, May 16th, 18G0, by threads and compreas. Two ligatures were 
applied, one close to tlie deep opening, and the otlier near the pubb. 
Much strain was apparent when the threads were drawn close. On the 
17th, he hud a slight retching, and was very restless, complaining of 
mud) pain in tlie groin, which wns allayed by repeated doses of 
sol. of morphiiD hydrochlor., lH_xx. e\-ery three hours. IlJs face waa 
llushed, and he perspired treelv Irom the effects of the morphia and 
pain. Respiration aMoiuinaJ throughout; no tympanitis or tenderness 
on pressure over the belly, e.tct-pt in the groin oiwrated on ; pulse 60 ; 
bandage removed. ISlh. — Did not rest much last night as tlie pain 
returned towards evening, after having entirely abated. Hod a little 
nausea; slept pretty well ail the morning; no ^mpanitJa; tongue 
white; pulse GO. Pil. sapon. co,, gr. v. every four hours; fomenta- 
tions, l^tli. — Much better; slept during the night; no nausea or 
vomilJng; much less pain in the groin; tongue a little furred, but 
moist ; pulse 64. To leave off the pills, 23r«l. — Compress removed to- 
day ; suppuration free ; bowels open for the first time since the opera- 
tion ; pulse 60. 2Sth. — Discharge diminishing; much induration 
evident in the camd and ligature tracks. Oa June i!ud, the wounds 
being much contracted, he got up and walked about the ward. The 
scrotal puncture healed entirely next day. The threails were kept iii 
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the upper wound until June 8th, anU on the 11th the puncture closed, 
Oq tlie IGth, the patient was exhibited iu the theatre of the hospital; 
a great deal of induration was evident in the canal ; the BCrotum was 
well ttioked up, and fimily adherent by its cicatrix to the pillars of the 
superficial ring, which were iirmly closed. No impulse whatever was 
perceptible, and the control widi the opposite side was very remarkable. 
1 have since had a note from the wit'e of tliis patient, in answer to my 
inquiry, stating that he continued to be in a satistiictory condition, and 
intended coming some day to see me. 

Case 17, — George Venian, set. 21, of Cbatham, operated oa at King's 
e Hospital, June 2nd, 1800, for a right, oblique, scrotal rupture, 
) and a half years' duration. When lifting, the rupture shps 
' ' ' \ truss into the scrotiun, and gives him much jjain. The 
Mtion was done witli thread and compress. Next day complained 
of much pain in the groin ; had not slept since the operation, in spite of 
the usual dose of opium ; tongue fijrred ; mouth parched ; feels feverish ; 
no tenderness on pressure except in groin ; pulse 88. ith. — Fain de- 
creased very much; felt comfortable; slept well; pulse 95; tongue 
furred ; akin rather hot. btk. — Fever gone ; very little 'pain ; begins 
to eat ; pulse 72. Gtk. — Compress removed ; free suppuration. 
atk. — Bowels moved ; pulse 68 ; sleeps without pills. 12!/i. — Could 
cat more; looks thin, pale, and anxious; pulse 76, not resisting; 
ordered fall diet ; nitric acid and bark mixture. 13(ft. — Free suppu- 
radon ; testicle swollen, andalittle tender ontheside operated on ; to be 
supported and fomented, lith. — The pain in the testis prevented rest 
last night ; pulse 72. This pain in the gland was easier the next day, 
was attended by very little enlargement, and did not excite farther 
notice during his stay in Uie hospital, Juaeilst. — Threads withdrawn; 
much induration. 2S)-d. — Walked about the ward. 2Qth. — Dia- 
charged ; external ring firmly closed ; no impulse whatever ; testicle 
still a little tender when pressed. Jiili/ Srd. — Exhibited in the theatre of 
the hospital ; scrotum on the side operated on much contracted ; testis 
drawn up towards the ring, and about one half the size of its fellow ; 
canal and ring timiiy closed by cicatrices ; no impulse whatever on 
coughing. Since that time I have once seen tliis patient many months 
after the operation. The cough impulse was equal on both sides ; the 
wasting of the testis not greater than before. I have since heard of 
him ; he continued quite free from the rupture. — 

Caee 18. — Bartholomew Connor, tet. 23, a sailor, operated on at 
King's College Hospital, June lOtb, ISGO, for an oblique, scrotal 
rupture in the right groiji, brought about by an accident on board ship 
a year and a half before. Operation by thread and compress. On the 
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18di, had not had much [lain sinte tlie operation; slightly 
pulse 80. 21s(.^Bowelsoi«iiiiatiiriJ!j'; BliglittonderDeBS. 
jiuration eatablialied ; did not sleep well litat uigbc; compreas 
lower opening healed ; thick pus squeezed out of the upper pimcture. 
aSrd. — Piiin and feverishneaB gone ; b^ns to have an appetite ; a g'ood 
deal of tliick matter B<[ueezed out of ilie upper puncture ; poultice, 
26th. — Less discharge. '26lli. — Much induration appareot. 30th. — Ligu- 
turea removed ; to get up and move about the ward. Jvlg "(ft. — Dia- 
charged ; canal and rings firm aud contracted ; went out without truss. 
Tliree months afterwards this patient, liaving been at work as a coinmou 
Bailor, without truss, since his discharge, returned to the hoapiial with a 
small tumour, which proved to be a return of the rupture, to about half 
the she it was before. The superficial ring admitted the point of the 
finger. Not having at the lime a bod vacant in tlie hospitrtl. the 
patient's wish for an iuiiuediate repetition of the operation could not be 
acceded to, and lie was told to apply in a week's time or bo, He did 
not do so ; and I heard afterwards that he had been operated on again 
on board the Dreadnoui/ht by Mr, Tudor, after my method, buc- 
eessfidly. 

Case 19. — James Mead, a:t. 25, a, grocer, sent to me for operation 
by Mr. Coulson, for a right, oblique, scrolal rupture of a year and 
a halfs standing, iijwn which Wurtzer'a method had been unsuoceas- 
fiilly tried. The rupttu'e had retiuned as large as ever one month after 
tills operation, and Irnd since than became more painful, the truss filing 
to retain it. Operated on at his own home, June 25th, 18C0, by thread 
and compresa. The anatomy of the canal was ratlier obscured by the 
previous operation. 'IHtli. — Has had a good deal of pain; bandage 
removed ; no tenderness anywhere but in the site of the operation ; 
pulM 84. 27th. — Slept better; compresa removed ; suppuration com- 
mencing. 29(A. — Much less pain; more discharge; belJy quite soft 
and natural. July Srtl. — Bowela opened by castor-oil. dth. — Doing 
very well; hgatures removed; suppuration moderate. Il(/i. — Got up 
to-day. 13(A. — Came down alatrs. 15(A. — Resumes his occupation 
in the shop. ITtk. — Upper wound quite healed; lower nearly so. 
21al. — Shown to-day in the llieatre of King's College Hospital, not 
having worn a truss ainco the operation. Superficial ring quite closed ; 
canal firm and resisting ; impulse the same on both sides. To wear a 
light truss when athia employment. JHui/ SOlk, 18G1. — Cjmie to-day to 
the Lincoln's Inn Dispensary ; aft«r wearing the truss four mouths has 
left it off entirely ; the impulso, on coughing, eqiud on both sides, each 
presenting a alight bulge over the centre of Poupart's ligament 
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ficial ring dciea not admit the top of the finger. This patient baa, aiuce 
thia time, been many times exhibited in the theatre of King's College 
Hospital, and the parts have remained without aJteratton. The last 
time he wae seen was on Aug. 29th, 1861, when he continued in a 
most satiafactory condition, doing occasionally much lifting, luid wearing 

Case 20. — Richard Cook, mt. 39, of Woolwich, married ; operated 
on in King's Colltge HospiUil, July Slat, 18G0, for a left, oblique, 
Bcrotal rupture, of six months' duration, by tlie tliread and compreaa 
operation. Ue had afterwards tlie usual amount of pain in the groin ; 
beUy quite free from lendemeaa and tympanitis ; no sickness ; going on 
(juito in the uaual way ; no awelliug of the testis. 24(/i. — Compreaa 
removed ; wounds look healthy ; discharge healthy and moderate ; 
bowels not yet open ; complains of cough, thirst, and pain in tbe chest; 
pulse 90, full. To have a drauglit of liq. ammon. acet., chlorodyne, and 
sp. fether. chloric, with aq. camph., every four hours, and sinapisms to 
chest, 26(A. — Much better ; cough relieved ; appetite pretty good ; 
pulse 8U, compressible. 28(A. — Cough nearly gone ; tongue alightly 
furred; punctures looking well; suppuration pretty free ; consolidation 
can be distinguished. 29(A. — Bowels acted freely. 31s/. — Ligatures 
removed; discharge healthy; pulse 70- Ang.Xgt. — Espreaeea himself 
as feeling extremely well ; appetite and pulse good. 4(ft. — Bowels 
acted freely from a dose of caator-oil. 9/A. — Has gone on very well 
since last report ; wounds gradually closing, and dischai^e decreasing 
in quantity ; lower puncture entirely healed, upper diminished to a 
sinus, discharging healthy matter ; much consolidation in the canal, 
and less impulse than in the opposite groin ; stood up to-day at tha 
i>edside without pain or inconvenience, except from weakness. Up 
to this time there had not been, in this case, the occurrence of a single 
bad symptom ; and at thia date I left town for a short time, with 
directions for bis discharge as soon as the sinus was healed. For two 
days after tliis he was up and about tlie ward. He was then seized 
suddenly with a smart rigor, succeeded by feverish symptoms, foul 
tongue, and quick pulse. Dr. Johnson and Dr. Evans saw the patient, 
and he was put on ammonia, brandy, quinine, and strong beef tea. In 
a day or two, tlie symptoms became those which characterize blood- 
poisoning — viz., very quick pulse, recurring rigors, profiise perspira- 
tions, dusky countenance, and diarrh<Ba ; the small sinus still remaining 
ceased to discharge, and assumed a dark hvid hue. Further notes of 
the case were unfortunately not kept, it being the vacation. After a 
week's absence I returned to town, saw the patient, and careliiUy 



examined the groin, [lerineuni, hhiI iibdomen. Aiig. 18(fi. — There wao 
no tympanitis ; tlie belly was soft ; no swelling, rednesa, nor Undemeaa 
whatever on pressure about the wound ; the canal was hard, firm, and 
resisting; the groin puncture was reduced to a small fisCulcniB truck, 
admitting a probe to the depth of three-quarters of an inch downwards 
and inwarde ; it was dry and glistening. There wiis felt a slight, dull 
pain, on pressure above the pubis into the pelvis. Ko pain or diffi- 
culty waa felt in passing the urine, which was rather high- 
i^loured, but in jiroper quantity ; slight pain felt, on pressure in tlie 
perineum, by the side of the urethral bulb, On seeing him next day, 
I found the symptoms decidedly aggravated ; the rigors were more 
fretjuent and severe; the perspirations profuse, with a sweetish fiunt 
smeil. He had low nuitteriug delirium, and a dusky, sunken face; 
tongue covered with a dry hrown fur; pulse 130, and very comprea- 
aible. There was now some tjTuponitis, and ratlier more tenderness on 
pressure. He had taken 16 oz. of brandy during the twenty-four 
hours. He sank and died, Aug. 2l8t, 1861. 

Necrupm. — On opening the abdomen, there was found no eflVision 
of fluid into the perttonoal cavit)-, nor was the smooth glistening 
surface of the intestines altered, but t)ie ilium was more vascular than 
normal, indicating commencing peritonitis. There was no offiision of 
flidd or pus in the sheath of the rectus, ot in the coiu'se of the sper- 
matic vessels, or vas deferens of the side operated on. All these parts 
were perfectly normal. A small fistulous track led from the puncture 
into the inguinal canal, and was arrested by the posterior wall. The 
parts about the conjoined l«ndon were much tliickened, and conso- 
lidated into a hard, fibrous mass, adherent to tlie border of the rectus 
miLscle. On section of this indurated tissue, tliere exuded from small 
points on the cut surfiice {apparently sections of veins) a email 
qiuintity of purulent fluid. The peritoneum covering the bladder on 
the opposite mde of the body was dark and congested, but still smooth 
on the Burlace. On rmsing this, and dissecting into the vesical fascia, 
the tissues were found hard, and resistant to the knife, and an ounce or 
so of thick pus flowed from tlie section. On closer examination of the 
cut tissues, the pus seemed to huve been contwned, not in a single 
cavity, but in canals of tortuous course, which were evidently the 
diLited and hypertrophied veins of the vesical plexus between the 
bladder and pubis, extending down towards the triangular ligameut 
and perineum. This deposit evidently accounted for the deep-seated 
pain, on pressure in the perineiun, observed two days before deatli. 
It was remarkable as extending more on the opposite side of tlie pelvis 





tlinn towards the aide operated on. Behind the exl«nutl piUar of the 
ring operated on, a amail channel still remained unclosed by the 
ligature, in tlie neck of tlie hernial sac, extending along in trout and to 
the outer side of the spermatic cord. Its upper and inner boundtuies 
were composed of the thickened and puckered sac, throwu into longi- 
tudinal folds, and matted together by adhesive inflammation. The 
diameter of the remaining canal would Jtdaiit only of a gooaeqitill. Its 
upper, posterior, and anterior boimdaries were liard and imyielding. 
Its lower side waa tlie spermatic cord, and its serous coTering of sac 
little altered. At the deep opening of the hernial canal the omeotimi 
was found adherent to its upper boundary for about one-half its extent, 
and covering the greater part of the puckered opening. The gut in 
inunediate proximity was not more vascular tlian that which lay in the 
pelvis, indeed, hardly so much bo. The hver was large and light- 
c-olourcd, jirobably fetty; and the kidneys were large and flabby. The 
raucous Burfiicea of the bladder and ureter were normal. Further 
examination was prevented by the wishes oi' the friends. 

Tliia unfortituato case bid fair both in its progress up to the occur- 
rence of the pyasmic symptoms, and from the condition of tlie parts 
ojierated on, as found aAer death, to have been a very satielkctory cure. 
The symptoms and post-raortem appearances clearly indicate that the 
jktal result was owing to tliose, as yet inscrutable causes, which are 
quite independent of the position, nature, or severity of an operation, 
and result in a purulent infection o-f the blood. Althongh, in the 
present case, the quantity of suppurative action was by no means so 
great as in many which preceded and did perfectly well, yet the 
occurrence of a fetal case led me to turn my attention to some method 
of diminishing, if poasible, tlie amount of suppm^tion in the progress of 
the case, and to the adoption of wire as tlie agent for drawing together 
the sides of the canal. I had before remarked that tlie amount of 
adhesive action was not generally proportionate to that of the discharge; 
that the former appeared to depend more upon the vigorous condition 
of the patient's health at the time of operating, and the length of time 
during which the ligatures were kept in; and the latter, upon the 
violence of the action set up and the degree of tension exercised upon 
the sutures in bringing the sides of the canal together. 

Case 21. — Wilham Freemaa, leC. 21, operated on in King's Coll^ 
Hospital, Sept. 29th, I860, for a left, oblique rupture of twelve months' 
duration, brought on by lifting, in the course of his duty as a sailor. 
This case was remarkable for the presence of two internal openings into 
the inguinal caoal — one superficial and external, in the site of the deep 
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ring; aiid the otlier amaller, through the conjoined tendon, in the 
triuiigle of Hesiielbacli. Tlie hemiol tumour protruded tliroitgli the 
former opening, and a uough impulse could be delected in the latter 
bIeo. The operation was doue with threads and compresB; the lower 
end of the ligature was curried across the fece of the lowur deep 
openiug, so as to include ita borders iu the grasp of the ligature; tli« 
upper end of tlie ligature crooaed the front of tha upper opening or 
iulenial ring. A broad conipreae was used. During the two following 
days he had pain iu the groin and scrotum of the aide operated on, but 
no other tuipleosont symptom, and, on the whole, expreeeed himself com- 
Ibrtable. Oct. 2nd- — The compress wua removed (three days after the 
operation). The swelling and tenderness in the groin was very slight ; 
DO abdominal symptoms whatever; a small i|uantity of healthy pus 
flowing from the upper puncture; lower nearly closed. Compress re- 
applied, and hgatures tightened over it to produce more action. 
4(A. — Had a restless night; more tenderness and swelling iu the groin; 
discharge scanty; bowels acted freely; not much pain; enjoys liin 
food; compress removed altogether, tjlh. — Comfortable; bowels open; 
discharge natural. 10(/i. — Doing well. 16(/i. — Discharge much di- 
minished; consolidation very evident in the canal; has been walking 
about tlie ward. IHth. Ligalurea removed ; woimds cloMog up rapidly. 
20(/i, — Wounds quite healed; much induration in the canal; super- 
ficial ring quite closed ; less cough impulse than on tlie ojipowte mde. 
This patient was discha^ed, wearing no truss, but was recommended 
to get one on returning to Iiis employment, and to let me know if any 
return of tlie rupture occurred- He has not hitherto done so. 

Case 22. — Flonry Holland, ect. 22, an engineer, operated on in King's 
College Hospital, Oct. 6di, 18G0, for a left, direct, scrotal rupture^ with 
a very patulous and la.x canal and rings, of two years' standing. The 
operation performed in this case was tlie first in which wire was used, 
still retaining the itse of die compress. On account of the great Bise of 
the hernial openings, the two ends of the wire, after being passed 
through the conjoined tendon and Poupart's ligament close to the deep 
opening, were crossed over each other in front of the orifice, and again 
passed through die pillars of die ring, na described at page 125, and 
shown in Fig. 37. By this means the patulous superficial opening vas 
closed efiectiially, close above the pubic crest. Next day he hud passed 
a good night; pulse 82; t«ngue a little white. IllA. — Some ccdcma 
of scrotum apparent ; a Utde pain on pressure of the tesds; no suppu- 
ration ; compress removed. Has hod a troublesome cough, for which 
is ordered ; poultice to die groin and scjotuju. 
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13l/i. — Bowels open by caator-oil ; pnncturea diBcharging a little; no 
abdominal swelling or t«nJernesa ; tongue white; pnUeilO; con gli still 
continues. 16(A.—CEdema of scrotum still contiiiuea ; no pain in the 
testis; cougb and feveriahneaa better ; wirea removed without difficulty ; 
poultice to tfie groin. To the 2nd Nor. he went on rather slowly but 
gradually progressing ; there wag but little discharge ; the lower wound 
was then nearly healed, but a thickening of the scrotum in front of the 
cord Btill remained. lie then complained of pain in the scrotum, which 
beeamQ more swollen and tender at the part where the Auidus of the 
aac lay. Suppuration in the sac being anticipated, fomentations, 
poultices, and a dose of castor-oil were ordered. Next day the lower 
wound began to discharge mora freely, and during the next tliree days 
the swelling and tenderness abated ; and tlie testis could be felt a 
little enlarged, but not lender. On the Cth he was al! right again. 
lOlh. — Wounds nearly healed ; up and about the ward. 15(A. — Dis- 
charged; groin firm, hard, and remsting; no impulse on coughing 
below the upper cicatrix ; testis and cord a little enlarged, but not 
painftd or tender ; to wear his truss when walking or at work, but not 
at other times. Feb. Vilk, 1S61. — The patient came to ine with the 
parts but little altered ; there was, perhaps, a Uttle more bulging above 
the upper cicatri.'c, but the testis and cord were diminished in size to 
nearly their normal dimenuons; atiil wears a truss when at work. 
April 30fA. — Again saw this patient ; a slight protrusion can be felt 
high above the pubis, to the inner side of the upper puncture, which 
has a sliglit impulse on coughing ; the superficial ring below this point can 
be felt finite closed, and not admitting the point of the finger ; no impulse 
on coughing can be felt in this position ; testis and cord of their normal 
size. The small protrusion seenis to be either through the puncture 
made by the needle in the tendon, or through the upper port of the 
hernial opening. The truss was adjusted upon the weak part, and ha 
was recommended to wear it constantly, and to apply again if the 
tumour gets larger, and does not disappear. I have not since seen the 
patient. 

Case 23. — David Mumford, set. 21, pale and sallow, a sawyer in 
Woolwich Dockyard ; operated on in King's Collide Hospital, Oct. 13th, 
1860, for an oblique, scrotal rupture, which had been previously 
operated on for the radical cure by another surgeon, without success, the 
rupture returning when the patient bc^an to move about. The failure 
was apparently owing to the conjoined tendon not having been properly 
secured, lu this case I operated with wire in the manner described at 
page 123, and shown in Fig. 36, being anxious, as the rupture was of 



considerable size, and IiaH returned aflur one operulion, to secure fiiUy tlM 
lower as well sB ihe upper pnrt of tlie canal. The opposite groin was wesk 
and bulgy ; the hemiiU opeainge opposite to each other; and tlie whole 
make of the individual such as described in the text under the second cIms 
of hernia cases. The boxwood compress was used also in this case. 
Next day, had slept well atler the usual pill ; no a1»loiniiial symptoms ; 
no pain except from tlie pressure of the compress ; pulse 80. 
15(A. — Very little pain; a little suppuration apparent. Kit/i. — A 
slight aweUing of the scrottm] ; doing very well. lUth. — Complains of 
cough ; a little feverish ; uo puin in belly or groin ; bowels open by 
castor-oil. 19f/i. — Cough more troublesome, giving pain in the groin ; 
to have a cough tnixture. '20Ck. — Cough better; suppuration increased ; 
compress removed. From this tune he wont on very well, having but 
little suppuration from the punctures, and much induration in the 
camil and track of tlie ligatures. On the 3Uth, the wires were removed 
without difliculty by dividing the upper loop, and untn-irting and 
cutting off the lower ends close to the wound, and then drawing liio 
two portions upwards separately. On Nov. 2nd, he was up and about 
the ward ; the punctures closing up witli remarkably little suppuration ; 
testis and cord normaL On the 0th, he was discharged, with t)ic 
punctures healed ; the superficial ring and canal quite closed and firm, 
and no cough impulse below tlie upper cicatrix, lie went out witliout 
trua^ but was recommended to wear one when at work. On Jnn. SOth, 
18G2, this patient again applied at the hospital with the hernia re- 
turned, but not to its former size. States that, after wearing the truss 
three or four months, he discarded its use altogether, as it was in tlie 
way of his work, which consisted in pushing heavy trucks along with 
his belly, causing the truss to hurt him. After going on with tliis 
work without truss for four months longer, the niptiire began to re- 
appear, and speedily obtained its present siee, he having worn no truss 
since. To resume his truss. Sl«ted Ilia resolution to have the operation 
repeated at some future time, but has not since applied. 

Case 24. — Captain B , 03t. 26, a military man, operated on for a 

right, obUque, scrotal hernia, of six ycara' standing, which gave him 
great trouble from its constantly slipping down under the truss. Being 
about to go out to hidia, he was an.viousto have it permanently cured. 
Operated on March 30th, 18CI, in the manner eliown in Pigs. 33, 84, 
and 35, at pages 120 to 122. At night the pulse was 80 ; no fever; 
had a sedative draught, and slept very well. Next day expressed 
himself as very comfortable ; pulse 80 ; tongue clean ; httle or no 
pain. April 2nd. — Suffers very little ; sleeps well ; bandage removed. 
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Aq extra twist given to the wire over the coinprena to fiet up 
more action ; lower puncture nearly bealed ; very little action ; no 
tendemeaa anywhere, finndiige replaced firmly, so as to make com- 
pression. 3rd, — Feels very little inconvenience ; tongue clean ; wtahea 
for more food ; glass of sherry daily, ilk. — Kestfeaa n^ht, but no 
pain ; a little matter oozing iroin the puncture ; some incrustation over 
the lower one; opened it with the probe, letting out a little pus; more 
action in the conul ; slight (cdema of the scrotum. 5th. — Bowels open 
by castor-oil. Ctk. — More pain and discharge in the punctures; 
thickening more evident, with alight cutaneous redness ; compress 
removed; poultice. i)Ch. — Discharge now tolerably free. 12(/i. — Dis- 
charge lessening; lower opening a mere fistulous track ; water dressing 
and prCHSuro upon the wires " in situ" by compress and bandage. 
15th. — One half the wire removed, the other left to keep up a slow 
indurative action. 17th. — Got up to-day; stood erect without pain ; 
lower puncture closed ; discharge small, entirely serous ; no imjnilne 
felt on coughing below tJie wire ; cord and testis quite free from 
swelling or tenderness ; the hernial sac seems to huve been entirely 
drawn up into the canal. On tjie 20th, thinlcing that not quite enough 
action had been induced, I reappUed the boxwood compress over tlie 
single wire which remained, and applied firm pressure by a. spica 
bandage. 2ith. — The increased pressure having set up a considerable 
amount of hard thickening, the remaining wire was removed, after some 
difficulty, from a kink which had formed ujion it, being retained by the 
granulations. Serum only has been diachai^ed from the punctures, no 
puB having appeared during the last week, although moving about 
witli the bandage on. Compress and bandage lightly reapplied. 
.50(ft. — Wounds almost entirely liealed; no cough impulse felt along 
the canal ; superficial ring completely blocked ; can bear the pressure 
of a liglit truss; to go out of doors. Aug. 27th. — Called to-day to 
take leave previously to his departure for India ; continues in a most 
Batis&ctory condition, wearing the truss only when walking or riding ; 
the externa! ring cau bo a little more plamly felt ; no cough impulse 
whatever ; a hard cord can be felt in the canal, which he states to become 
a little more prominent when ho sneezes or coughs sometimes. This I 
could not detect. Is in capital health, and feels much stronger than 
before the operation. Promise to write if he Iuls any reappearance of 
the rupture. 

Case 25. — Thoa. Hogera, tet. 23, a healthy, fresh-looking young man, 
with a double inguinal rupture. That on the left ude is large and 
scrotal, and gives him much iuconyenicnce ; that on the right mde is a 
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small bubonocele, projecting halfway down the can&l. The groin and 
genitals hnve a general fcetal outline, as described in the third clasB of 
cases in the text; tlie lower ptirt of i]ie intarual oblique is deBcieot in 
devolopmeat. Operated in King's College Hospital on Llie larger 
rupture, March 16tU, 18fil, The operation done in this case was that 
described at page 12C, by means of wire held &st by a stuel clamp. 
nih. — Had a good niglit; very little pain; tonguecleon; pttlse nonual. 
ISth. — Doing very well ; bondage removed; upper puncMu^ closed by 
adhesion ; very little discharge from Uie lower ; testis a little swollen 
and tender ; Bome eSiision into the ftmdua of the sac in the acrottun ; 
no abdominal pain or tenderness ; tongue a little fiirred ; pulae 80. 
ISfft. — Doing well; sleeps without sedative; little discharge; wires 
tightened one turn ; water dressing. 23rrf. — To-day the steel clamp 
was removed, the wire being left in ; more discharge ; a gixid deal of 
consolidation, which e-ttenda more than usual into the Hcrotum ; the 
fimdtis of tlie sac is hard and swollen. 2ith. — Bowels freely opened by 
aperient pills; no pain in belly or testicle. 2Grh. — Complained of pain 
in the groin, at the site of the upper cicatrix, where a little induration 
and some (edema can be felt, Fomentation and poultice to the groin. 
271k. — Pain and sn-elling of groin increased ; isdiBtinct fluctnatjoti ; the 
sweUing in the scrotum is larger, and is evidently due to ciTufflon into 
the sue fundus, being distinct from, and to a certain extent moveable 
upon, the testicle. Tongue fitrred ; feverish; pulse 108. An iucioioa 
made over tlie cicatrix in the groin, and some thick pus evacuated. 
Wire withdrawn fitim the lovrer punctiu^ by traction on one end, aome 
force being necessary to accomplish its removal. iSth. — Much better 
in every respect; swelling in groin nearly subsided ; no tenderness or 
tympanitis over the belly ; tongue white ; pulse 100 ; more free dis- 
charge from tlie ptmctures. 29f/i. — Swelling in the groin disappeared ; 
free discharge of thick pus; pulse 90. 5<3th. — A small black alough 
apparent within the scrotal opening, lying upon the cord, and formed 
evidently by the fimdus of tlie hernial aoc ; discharge free ; tong;ue 
clean; pulse SO. April 1st. — Much improved in every respect; in- 
guinal canal much indurated ; dark -coloured, thin discharge frwn 
scrotal opening. 12/A. — The slough from tlic scrota! opening removed, 
being about the size of half the little finger ; upper wound nearly closed. 
ISlli. — Rather more swelling and discharge from the upper part of the 
Bcrotiun, proceeding from the presence of more sloughing of the sac; 
the testicle is painful when pressed, not otlierwiae, am] gives its peculiar 
sensation to the patient; groin hard and firm, and the neck of the sac 
evidently completely obliterated. 2ith. — Had more pain in the 
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scrotum, at the lower part of which is a soft, red, fluotuatiiig awelliug 
in front of the testis. This was opened, and a quantity of grumous pus 
and shreds of slough were squeezed out ; tlie lestia t^oujd ulterwarda be 
(listiactly felt, ratlier diuiiuiehed in aize, but of normal shape and feel ; 
could eat more ; to liiive two egga daily ; has heen taking strong beef 
tea; milk diet; and brandy, Jiv. daily. 27lh. — To-day, a slough two 
ini^liea in length, aud of the diameter of the httlo finger, waa drawn 
through the scrotal opening, formed evidently by the reroninder of the 
sue. 30(A. — The swelling in the scrotum has entirely subsided ; dis- 
charge thick and yellow, from the fresh opening iu tlie scrotum. Both 
punctures graaulating well ; testicle can be distinctly felt, a little 
wasted, but giving its nomml sensation to the patient. Injection of 
zinci stdpb. Feels quite well ; middle diet and lialf-a-pint of porter. 
Mat/ 7th. — Testis tan now be more clearly felt; is smaller than llie 
other, but still tolerably phimp ; to get up and walk about tho 
ward. From this time the punctures graduaUy closed up, and the 
patient was discharged on the 22nd July, wearing a light, double truss. 
The superficial ring on the side operated on perfectly closed and firm ; 
no cough impulse whatever ; a slight bulging apparent at the site of 
the deep ring ; the testis is about half the size of its fellow, The 
patient expressed himself entirely aatiafied with the result of the opera- 
tion. I have seen liim agaiu a short time uiice, and find the groin 
quite resisting ; no return of the hernial protrusion, but with the slight 
bulging before alluded to ; tlie testis is shrunken to a fourth of its 
natural aize ; still wears the double triisa. I attribute the trouble in 
the scrotum in this case, and the wasting of the testis, chiefly to tlie 
pressure of the steel clamp, and partly to the heahng of the counter 
opening in the groin. The abscess in the groin was clearly due to the 
closure of this ajierture ; the fever and excitement set up by it in the 
parts, and the increased pressure upon the cord, aggravated the action iu 
the sac already set up by the presence of the clamp. The result was 
sloughing of the sac, and so much interference with the supply of blood 
to the testis, as to result in atrophy. Since this case, I have always 
taken care to keep the groin puncture open, and have substituted 
twisting of the ends of the wire for the use of a clamp. 

Case 20,— Thoa. Taylor, aet. 24, a seaman, U.M.S., operated on in 
King's College Hospital, April 6lh, 1861, for a left, ohhque, scrotal 
hernia. This patient had been twice before operated on by another 
surgeon, by amply invaginating the skin of the scrotum into the 
canal, and holding it there by sutures passed through the pillars of 
the ring, by a method closely resembling Gerdy's. The second opera- 
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tion, however, had been modified by making a scrotal puncture and 
tucking up the fascia only, an attempt having been made to include the 
conjoined tendon also. Directly afler the first, and six weeks after the 
last operation, the rupture returned into the scrotum, where it now^ 
formed a tumour as large as the testicle. He had been much troubled 
by a severe bronchitis, and when he first applied to me for a third 
operation, was expectorating freely, and had much pain in the chest. 
Consequently I strongly recommended him to wait until his cough had 
been cured. Being very anxious to get back to his ship, he, a aliort time 
after this, represented himself as free firom cough, and ready to undergo 
the operation. This was afi;erwards found not to have been the case, aa 
in the early part of the treatment he suffered much from the efFects of 
the cough upon the groin. The operation done in this case was the 
wire operation without compress, described in the text (page 109). A 
good deal of hard, thickened cicatrix was felt on the posterior surface 
of the outer pillar of the ring, evidently the result of the former opera- 
tions. The rupture had returned behind these adhesions. The wire 
in the operation was placed above and beyond these, and passed fairly 
through the conjoined tendon, upon which a distinct pull could be felt 
when the wire was twisted up. The sac in the scrotum was very thick, 
tough^ and resisting to the needle, when passed across it in front of the 
cord. On the night of the operation, the cough began to be trouble- 
some, which he explained by saying that he had got a fresh cold. Next 
day, the expectoration was copious and bronchitic. He complains 
much of pain in the groin when he coughs, but not at other times ; 
tongue covered with thick, white iur ; pulse 100. Bandage and dress- 
ing left undisturbed, and a draught of liq. ammon. acet., sp. aether, 
chloric, with aq. camph., ordered every four hours, with pil. sapon. 
CO., gr. V. every night. Sth. — Cough very violent ; expectoration very 
copious ; complains of much pain in the testicle ; scrotum red, and the 
gland exquisitely tender and rather enlarged ; pulse 110 ; tongue much 
furred ; fece hot and flushed ; dressings removed, upper pimctiu'e not 
at all infiamed ; no swelling in the canal ; no pain, tenderness, or tym- 
panitis in the belly; respiration abdominal, both flanks rising and 
idling equally. Scrotum to be well supported and fomented ; potdtice 
to the groin ; turpentine stupes to the chest, and the pills three times 
daily. At ten p.m. much easier ; no pain in the testicle ; sleeps much ; 
ptdse 108. 9th, — ^Very much better in every respect ; swelling, red- 
ness, and tenderness of scrotiun and testis much diminished ; cough 
and expectoration less ; no abdominal pain or tenderness; pulse 100. 
10^ A. — Continuing to improve; moderate thick discharge from the 
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punctures; tongue cleaner. 11th. — Continues better ; bowels not open 
since the operation ; pulse 96 ; to have an ounce dose of castor-oil. 1 3^^. 
— The oil not having operated, a common enema was given, producing 
two copious stools ; cough better ; tongue slightly furred ; pulse 94 ; 
woimds look very well ; discharge thick and moderate ; testis less tender. 
Light pressure over the wire loop was made by straps of adhesive 
plaster, so as to make pressure against the posterior wall of the canal. 
15th, — Doing well; cough still troublesome; testis slightly enlarged 
and still a little tender. Water dressing and spica bandage over 
wire loop. 24:th. — Cough quite gone; bowels confined; eats well; 
wishes for ale. To have a pint daily ; wire untwisted but not with- 
drawn ; wounds granulating ; discharge thick and moderate ; testicle 
and scrotum have resumed their normal appearance and size. SOth, — 
Wires withdrawn (imder chloroform, at the patient's request) ; no diffi- 
culty experienced ; the ends were moved fireely in the wound, and cut off 
close to the akin ; the loop above was next drawn upwards and extracted 
entire. Mai/ lat. — ^Pimctures closing in ; much consolidation in the 
canal and upper part of scrotiun. To get up and move about the ward 
with a spica bandage and lint compress firmly applied. 4th, — To-day 
the patient was shown in the theatre of the hospital. Pimctures en- 
tirely healed ; groin firm, hard, and resisting ; superficial ring perfectly 
closed ; no cough impulse whatever ; condition most satisfactory. Dis- 
charged ; reconmiended to have a light truss when at work ; promised 
to let me know if there be the least change or return of the rupture ; I 
have not heard fi-om him to the present time. 

Ccue 27. — Alfired Spencely, aet. 8 years, operated on at King^s CoU^e 
Hospital, Feb. 22nd, 1861, for a left, oblique, scrotal rupture, which 
had been observed one month ; the superficial ring was large, and cough 
impulse extended. In this operation, the rectangular pins were used for 
the first time, as described in the text, and given in Figs. 40 and 41. 
Next day, the little fellow had some difficulty in passing his water, as 
it seemed, from fear of hurting his groin. Complained of no pain any- 
where ; belly soft and pliant ; pressure does not cause him to shrink, 
except over the needles. He is intractable, and cries to go home ; 
tongue clean ; eats well. 24th. — ^After being fomented he passed his 
water freely and voluntarily, and finding it did not hurt him, has done 
so ever since. Appetite good ; tongue clean. March 2nd, — No pain 
or irritation from the pins ; dressings changed, dry lint only being em- 
ployed ; a drop or two of serum oozed from the punctures ; no swelling 
whatever ; eats and sleeps well ; bowels opened by an enema. Sth, — 
A thick line of consolidation now felt in the track of the pins along the 
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canal. Pina witlidrnwn with great ease; drea« with dry lint. IS/A. — 
PiincUires (juiie healed ; ibe canal between tLt-in Mocked up by « line of 
induration, completely obsciiriiig tlie sujicrficiHl ring. On coughing, ft 
little more bulging in apparent on tlie aide oper8t«(I on tlian on tha 
otlier, above tbe site of the upper cicatrix. DiHohnrged ; to hare ii 
light truss, worn only during the day. The mother pramisc<l to let Die 
know if there was any return in this case. I have not heard from her to 
that effect. 

due 28.— Samuel Eaal, »t. 15, operated on in King's College 
f Hospital, April 20th, 1861, for a right, direct, scrotal rupture, at tax 
a' standing. The neck of tlie sac very wide and lax, admitting the 
fingers freely int« the abdominal cavity ; the usual operation by wire 
(page 109) was performed, both ends of the wire being passed at^tws 
the sac. 2\st. — llaA considerable pain last night; allayoti by pU. 
Bapon. CO., gr. v. at bedtime; no pain to-day; tongue a httte white; 
palsc 100; no nckness; no tenilemess over tlie abdomen ; no tnnpa' 
nitis ; respiration abdominal and equal in both groins. In a. day or 
two, the pulse returned to its normal standard ; tlie tongue lost ibt 
white fur, and no abdominal symptoms whatever appeared- Bowels 
open by castor-oil. On the 29th, sleeps without sedative; wishes fi»r 
meat and porter ; discharge moderate, from lower opening chiefly ; in- 
duration apparent in the canal ; no tendemesa aliove. Middle diet ; 
half pint of porter. Mai/ '2nrl. — Continues well ; preaaure applied to 
the wire loop by apica bandage ; consolidation more evident. 3ni. — 
Had a little more pain last night from the pressure ; none this morning ; 
no increase of discharge ; a little swelling evident in tbe testis, but it is 
not tender. 9lh. — Swelling of testis entirely gone. 13(fi.— Wire re- 
moved without difficulty, from the lower opening ; very little dia- 
chsrge. 2i>lh. — Wounds entirely closed ; much consolidation ; no 
cough impulse whatever; superficial ring quite obliterated. Discharged, 
To have a light truss fitted. J^une 12M. — Seen by me to-day ; indura- 
tion almost entirely disappeared ; no cough impulse whatever ; teatia a 
little enlarged, but otherwise quit© normal. Ou August 24th he waa 
shown in the theatre of the hospital. The groin waa in a most satis- 
factory condition, a slight bulge above the upper cicatrix being the only 
evidence of the hernia which had existed ; the superficial ring was 
completely blocked by adhesions [ the testis had resumed its normaJ 
size, and gave no trouble nor pain. Promised to apply in case of a 
return. 

Cage 29. — John Belman, set. 22, a sailor, discharged from II.M.S. 
on account of a rapture, which had existed ten months. It was direct, 
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scrotal, large, aiid oa tLe riglil side. Operated on In King's College 
Hospital, May 4th, 18C1, bj the ordinary wire operation (page 107), 
otie end of the wire only being passed across the sac. The rupture was 
easily reducible ; the groins and genital had the iniperlbct fecial outline 
strongly marked, hth. — Did not sleep much on account of the pain ; 
tongue white ; pulse 80 ; belly soft, not tender on pressure ; no swelling 
of the testis or scrotum. Glh. — Slept better ; testis and scrotum a little 
swelled; tongue whit«; pulae 80. 7th. — Complains of a alight griping 
paiu in the belly ; no teodemcBS on pressure, no tympauitis, nauaea, or 
sickness; tongue whita; pulse 80, Bandage removed ; water dressing ; 
fomentations; pil. sapon. co., gr. v. every four hours. 8lk. — Piun 
entirely gone; feels much easier; testis more enlarged; effusioa can be 
distinguished in the fundus of the Bac ; little discharge of thick pus. 
9tA. — Bowels freely opened by castor-oil; belly soft and pliant; scrotum 
(edematous, testis enlarged, but of normal feel. lOtk. — Has again a 
little pain occasionally in the bowels, but the tongue is cleaner, and he 
wishes for a mutton chop. ll(/i. — Pain entirely gone; swelling of 
testis and scrotum much diminished ; testis not tender ; scarcely any 
discharge from the wotmda. 13(/i. — Apply pressure by spica bandage ; 
middle diet, and half pint of porter. 18(A. — Doing very well; sac can 
be felt in the scrotum above the testis, bard and contracted. 20(A. — 
Wires untwisted, and one withdrawn without trouble and very little 
pain, the other removed next day; alight serous discharge. 22nd. — 
Patient about the ward ; mass of consolidation evident in llie canal. 
SOlh. — Wounds closed ; discharged. This patient was seen by me on 
June 7tb, July 18th, and August lOtL. The indurated mass gradually 
diminished, and at length disappeared ; some varicose tliickeniug upon 
tlic cord was then apparent, a little enlargement of tlie testis remaining. 
Thinking this might result from tlie pressure of the truds he was 
wearing, which was not a very good one, and which chafed the skin, 
I directed him l« leave it off altogether. On October 26tL, I again saw 
him. He stated that three weeks after he left oQ' the truss, he having 
worked in the iniorval as a Ibrmdry man, while at work, he felt tlie 
rupture give way. On examination, I found that it had returned to 
about haif its former size into tlio upper part of the scrotum, with a 
decided cough impulse. Tlio adhesions had not been able to resist the 
test of lifting the foundry hammer witliout truss. Stated that he in- 
tended to have the operation repeated when he has a httle holiday. 

Ciwtf 30. — John Carter, tet. 18, ojierated on June 8th, 1861, at 
King's College Hospiwl, For a right, obUque, scrotal rupture of seven 
mouths' duration. The opcrutiou was the usual one by wire. 
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'Jth. — Passed a comforuble tiight by Uie aid of the jiill, bul luid pftia in 
the groin for on liotir or two; tongue slightly furred; pulse 86. 
10(/i. — Had a good night, but bus more pain thia moroiag ; no sickness, 
^mpanitis, or tcnderDcas anywhere in the belly except near the groin 
operated on ; tungiie and pulse as in lost report ; fomentAtJODA. 
llth. — Pain almost entirely gone ; testis rather swollen ; some <£deaia 
of the acrotutn ; buiiduge removed for the first lime ; very little aeroua 
■ilBuliarge, which jiasws freely through the piiuclure. IStli. — No pain 
since laat report ; a sioall quantity of pua at the upper aperture ; ton^e 
dean ; piUse 7G ; bowels not yet open ; swelling of the sorotnm more 
deiined, and the testis can be distinguished from an elastic tumour placed 
aboTe it, which evidently arises from an effusion into that part of the 
infolded eac which remains in the upper port of the acroHun. Ihlh. — No 
pain whatever; bowels not moved, altliougli two doses of castor-oil 
have been given ; hardly any discharge; llie upper loop of tlie wire 
twisted more closely down into the puncture ; to have a tiill dose of 
house medicine, and an enema. Idth. — Ik>wels moved freely by the 
medicine; feela relieved. IBth. — Is (|uil« well ia health ; the swelling 
in the upper part of the scrotum is very tense, and moves freely 
above the teatis. To-day I made a puncture with a grooved needle 
into iu centre, and evacuated an ounce and a half of a deepiah yellow 
clear fluid, whicli was found, by the addition of nitric acid, lo be highly 
albuminous; the cord could then be clearly distinguished behind the 
folded sac; tlie testicle has nearly recovered its uonual size. 
20(/i. — Doing very well indeed ; no pain ; very little discharge, hardly 
half a drachm daily; good appetite; bowels regular. 2ith. — Wirea 
removed to-day without difficulty by untwisting the lower ends, and 
drawing on the upper loop, without dividing it tlito two portions, aa in 
former cases. A hard mass was felt along the course of tlie canal from 
the scrotal to the groin puncture. 26(/i. — A little more discharge dnce 
the withdrawal of the wire, and a slight return of the effuaton into the 
fundus of the sac. 27ck. — On examining the parts closely lo-day, a 
hard mass is found blocking up the external ring, a fluctuating tiunour 
below it, and then, in the bottom of the scrotum, the testicle tolerably 
distinct, and hanlly at all enlarged or tender; tlie scrotal jiuncture 
nearly healed ; discharge very scanty ; to have an evaporating lotion 
applied constantly to the scrotum, and a dose of house medicine. 
2dlh. — Up to-day, and about the ward, with a spica bandage and 
compress on the groin ; swelling above the testis much diminished ; no 
pain on pressure; wounds filled with grantilations, and hardly any 
discharge ; mucli thickening about the inguinal canal ; scrotum well 



CASE SSXI. 



295 



braced up to the external ring. July 3i-d. — To-day the patient left 
the hospital with the wounda quite bealed, und wearing a light truss. 
Aug. 2ith. — To-day the patient was oshihited in the theatre of the 
hoapilai; has worn the truss in the daytiiae only when at work; the 
external ring on tlio side operated can barely be diBtinguished by the 
finger ; cough impulse arrested at the internal ring above the upper 
cicRtrix. A alight bulging at the point ia observable on both sides 
equally; feels the side operated on Btronger tiian the other; will apply 
immediately he observes any change ; h^ to wear a light double truss 
for a few months. On Jan. 20th, 1802, this patient was again seen ; 
no cliange had occurred ; superficial ring quite blocked up by adheaiona; 
a shght bulging apparent at the site of the deep ring; scrotum well 
tucked up on that side. June 2I«(. — Shown to-day in the theatre of 
the hospitnl ; no change; the superficial ring quite impervious; the 
bulging at the aide of the deep ring Htill present, and evident to some 
extent on both aides, 

Case 31, — Joseph Andrews, tet, 3, a pale, unhealthy -looking child, 
with a congenital hernia affecting both sides, that on the right side 
descending into the scrotum. Two trusses have been tried, but failed 
in keeping up the right aide ; the last caused so much swelling of the 
testis that it was necessary to discontinue it. Operated on at King's 
College Hospital, Jime 8th, 1861, ou the left aide first with a view of 
closing the patulous canal. The rectangular pins were employed, and 
applied in the manner given at page 131, and in Figs. 40 and 41. The 
case was a favourable one for testing the effect of the pins upon the canal, 
as applied on each side in the two different ways described in the text. 
After four days the pins were withdrawn, and a compress and spica 
bandage applied. The child suffered very little from the operation, 
although in a sickly atat^ of health, and with occasional cough ; the 
right testicle was also at this time enlarged. Cod-liver oil and the syr. 
ferri iod. were at the same time administered. After a short time, 
however, diarrhoea, from teething, came on, and the oil was discontinued, 
as it appeared to sicken the child and to act on the bowels. Notwith- 
standing these unfavourable circumstances the pin punctures speedily 
healed, only a little serous discharge having been induced, and the 
closure of the ring and canal was very complete and satisfactory on 
this side. On the llth July, 18G1, the right side was operated on; the 
testicle had, by this time, somewhat diminished in size, and the right 
hernia had increased rapidly under the effects of the cough. In the 
second operation a more horizontal direction was given to the pins, as 
described at page 135 (Figs. 43 and 44). The child was taken home 
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by tlie moiLer. On visiting liim. in the evening, lie was foiiiul 
t|uiet sleep (without sedative), having been «iiparenlly aa well as usual 
since the operation. 12(A. — Hiwnot criei! much, nor appeared to suffer 
from the presence of the pins ; bowels open, and urine free ; was agnin 
asleep at the time of Uie visit; is tnking no naedicine whatevw.-^ 
IZlh. — To-day the bandage and lint were removed; no rednem 1 
discharge about the punctures ; testis not more enlarged ; no swelling 11 
the groin ; boweb open every day once ; bandage and lint ropI» 
Jiilff I6l/i. — Pins removed to-day, as a considerable amount c 
tion wan apparent in the canal, and slight .xdeina of the scrotmn, s 
oozing of serum from the inner puncture. Has not cried more tJ 
usual since the last report, and nppears to suffer very little ; pad and 
spica banilage. \7lh. — A good deal of consolidation apparent in the 
canal and scrotuui ; a slight serous discharge firom the upper puncture, 
and a more purulent one from the lower; oKlenia disappeared; a light 
truHs applied to the inter\-u! between the punctures. 20fA.— Puneturea 
entirely healed; no impulse felt on crying, nor increaae of swelling in 
the groin ; child lliia and j-ttlc. The room in which it lives is close 
and confined, and the odour unpleasant ; is in very unfevoiirable con- 
ditions for henith ; continue consumt wearing of tnias. 27lli. — Child 
suffering much from diarrhcea and teetlung; belly tumid and enlarged, 
with the appearance and hard feel of mesenteric disease; an enlarged 
gland under the leff ear, which is tender on pressure, and red. Ordered 
decoction of logwood mixture alter each evacuation, and a powder of 
compound chalk powder and hyd. c. cret. night and morning. From 
this time to Sept. gist the poor child was constantly ill frvm t«etliing, 
cough, or diarrhixa; it was wasted and pale, witli a tumid belly and 
enlarged cervical and subraasillary glands ; cries and coughs a great 
deal ; the groins continue, however, to resist these un&i'onrable cir- 
cumstances. Saw the patient in the above interval five or six times ; 
the left groin was uniformly close, firm, and resistant ; rJie right 
testicle continued a little enlarged, but varied in eixc with tiie condition 
of the child's health, as did also the cervical glands. The empty sac of 
the hernia could be felt in front of the cord at the upper part of the 
scrotum, and seemed to be gradually contracting and shrinking upwards. 
On carefully examining the cliild during a paroxysm of crying, I could 
not detect any increase or swelling in the sac. The child was very 
thin and ill at the time with cough. Dec. 6(A. — On examining the 
child to-day, I found him much improved in health and appearance, 
much fatter and stouter. The testis has now returned to its normal 
size, and the cwvical gkiids nearly recovered. The mother slates that 



two or three times, wben the child was crying or coughing, wlule stand- 
ing, and without the truss, die has oliseried a sniall protrusion below 
and to the outer side of the former rupture, but not one-tliird its si/e, 
mid Dot descending into the scrotum ; she stotes, moreover, Lh&t it 
never appears when the trusa is on, as it used to do before theoperution. 
Although the diild cried much during my cxantination of the parts, I 
could not detect any protrusion ; the sac could be felt, and appeared to 
have shrunlcen in size since my last examination. This case on this aide, 
then, may be considered as not completely satisfactory at the present 
time ; but it is reasonable to eipect that the pressing of a pro|>er truss 
will complete the closure of the internal opening, as the operation has 
done to the external part of the sac after a little time has elapsed. 
March ie,ih, 18fi3.— To-day I saw t!ie child again; his mother informed 
me that there had been no return of the protruaion on the right side since 
I had last seen him, however much tlie child cried. There was no pro- 
trusion felt, ou coughing without tniaa; the left groin remained perfectly 

Case 32. — Richard Henry Teny, set. 5, operated on at Klng'a Col- 
lege Hospital, July 20th, lH61,foraleftcongenita!hernia, descending mto 
the scrotum freely. The operation was done by the rectangular pins, as in 
Figs. 40 and 41. During tlie whole course of the case uot a single 
symptom worth recording occurred ; the child not auflering in tlie least 
from the presence of the pina. The spica bandage was removed three 
days after the operation, and the lint five days after. At this time 
there was no irritation whatever of the puncture, and throughout the 
whole case only a little serous discharge. The pins were removed 
without difficulty, and witli little pain, on the 27th of July, when a 
truaa waa immediately applied between the punctures, and the latter 
dressed with dry lint. In six days more the punctures were quite 
heated, and the patient left the hospital with instructions to wear the 
truss consianUy for two or three months, and to apply again if any 
return was observed. 

Case 33. — Charles Vellara, njt. 13, operated on at King's CoUq[e 
Hospital, Aug. 17th, 1861, for a left, obhque, scrotal hernia, of one 
year's standing. In this case the larger rectangular pins were appHed 
longitudinally. From the etraitness of the canal some doubt was en- 
tertained whetlior the invaginating finger (the little finger was used) waa 
jiaaaed fairly behind the internal oblique muscle; and consequently, 
whether the conjoined tendon was taken up in a satisfactory manner. 
I9lli. — No sycQptoms; no pain; bandage removed. 21«. — Lint and 
simps removed ; no suppuration. 2itk. — Pins removed easily ; a drop 
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or two ot' piiB foUoved tlicir witbtlrnwaJ. Ilaa bad no pain wlintever 
except when the parts were loucLed ; boweb open three days ago by a 
little cttstor-oil ; to have middle diet, nnd half-a-pint of porter. 
S9U. — ContinueB in good health ; upper opening nearly healed ; loner 

sdinitfl the probe to the depth of three-fbiirthB of au inch, and dis- 
eliargesa Tew drops ol'tliin pus daily; a hard cylindrical consolidation 
evident in the tmek of tlie pina completely obscnring the external ring. 
A little (edema of the scrotum, and slight enlargement of the testis is 
apparent, with some t«nderaeea ; testis to be Hupportod and fomented. 
Sept. Ut. — Doing very well; testis still a little tender, but not latter; 
lower puncture still discharging a drop or two of pus, btk. — Lower 
puncture healed ; teudt-mesB of leBtis diminished. 7tb. — Tenderneas 
gone; upper ojiening still ookgs serum, nlihough a very minute point. 
9(A. — Both punctures healed, lllh. — To-day the patient left the 
hospital, wearing a tnifls fitting between the punctures. Sept. 21s(. — 
Exhibited to-day in the theatre of King's Collie Hoepiul. The groin 
is firm and resisting; a alight bulging apparent at the upper puncture 
when he coughs; the pressure of the truss has caused a blister over the 
pubic Riiine; the truss was directed to be altered; but this being 
neglected, on Oct. Slat be applied at the hospital with a swelling of the 
testifiund enlargement of the cord on the aide operated on. The swelling 
is tender on pressure, and gives the feel of varicose veins; no impulse 
on coughing whaierer. To take a dose of opening medicine, and to 
leave off the trties altogether, and foment the parts. On the 26tli, 
the tumour was less tense, and could be felt to fluctuate from 
fluid contained in the fundus of tlje aac. No impulse is felt on 
coughing by the finger placed on the e.Ttemal ring; testicle less 
tender, and more of Its normal size ; fitted with a light truss and 
Hoft pad. Nov. 'iilh. — Brought to-day to my house. I find the truss 
ia BO weak now aa to be powerless. There is now very httle enlarge- 
ment of the testis, and the wormy feel of the cord has disappeared ; 
there is, however, more impulse in the canal tlian on my last examina- 
tion ; the bulging at the upper cicatrix, which always existed, ia now 
more directed in the axis of tlie canal. Probably, in this case the con- 
joined tendon was not taken up by the pin ; and the efiuaion in the sac 
and enlarged spermatic veins, irritated by the galling of the badly- 
fitting truss, have contributed to open up the hernial canal to some 
ext«nt ; truss fastened so as t« press more upon the internal ring. 

Cagt 34. — Roliert Headlin, tet, 5, operated on at King's College 
Hospital, Aug. 24lh, for a right, oblique, inguinal hernia, of six months' 
standing. The external ring admitted easily tlie little finger, and the 
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hernia descended freely into the scrotum upon the testis. The smaller 
kind of pins were used in this case, and turned upon each other two 
turns, BO aa comidetely to twist up tlie sac. 27th. — Has had no 
Bjniptoma and no pain whatever ; bowels uot opened ; bandnge re- 
moved, 2i>t/i.. — Dressings removed ; no pus ; ahght chafing by the 
point of tbe pin on the scrotum. Dresned with oiled lint; no bandage. 
Sept. Srd. — Pins extracted ; a hard cord apparent in their track ; no 
Buppuratioa whatever; no swelling or tenderness of the testis or 
scrotum. 5lli. — Doing extremely weU ; no pain whatever. 7t!i. — Punc- 
tures very nearly healed, To Lave a soft light truas fitted between the 
punctures, and to get np and walk about. 1 1 th. — To-day the patient 
wafi discharged with the punctures healed ; a hard, firm groin ; no cough 
impulse ; less impression on crying at the groin operated on than on the 
opposite; consolidated band obscuring the external ring. To be brought 
back to the hospital directly any change is observed- 
Cose 35. — Thomas Wheatley, oit, 57 (looking nraeh older), operated 
on at Kmg's College Hospital, Aug, 24th, 1861, by the usual wire 
operation, for the cure of a left oblique hernia, descending halfway into 
the scrotum, with a wide, loose, and patulous neck of the same diameter 
as the fundus. It had been observed three months only, hut wna 
rapidly increasing. Both groins very lax and bulgy. The patient had 
a nervous, irritable, sallow look, with a yellowish tinge of skin. For a 
week or two past has had a bad diarrhcea, which has weakened him 
much. Was very anxious to have the operation done at once. Com- 
plained, after the operation, of pain, and also of the tightness of the 
bandage, which was thereupon slackened. Milk diet ; pil. sapon. co., 
gr. V. every six hours. 2Glh. — Has been very restless; complains of 
pain in the groin ; respiration abdominal ; no tenderness nor tympanitis 
in the belly; pulse 72 ; tongue covered with a white fur; fomentations 
over the bandage. 27lA. — Much easier to-day and yesterday ; no sick- 
ness; takes his food with relish, and feels hungry; pain on pressure 
over the groin operated on; respiration abdominal; tongue white; 
pulse 72 ; some cedemn of scrotum ; bandage removed ; scrotum sup- 
ported by straps of adhesive plaster across the thighs. Continue the pills ; 
list. a:nnion. acet. c. sp. tether, chloric, three times a-day. 2Stk. — Con- 
tinues much easier ; tongue still furred, drier, and slightly brown in the 
centre; pulse 70, compressible; bowels not open since the o{ieratiDn ; 
dressings removed ; considerable discbai^e of creamy pus ; skin between 
the punctices red and swollen, the redness extending upwards along 
the groin. At the lower aperture a slough of the fascia is apparent, 
and the odour is slightly ftetid ; tbe upper puncture is matted up 
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round the wire by inspieaatod pua. Since t]ic removal of ihe bandage, 
ths patient haa moved about much in the bed, and the loop of wire 
Beems Jo have been caught in the bed-clotlieB frequently ; wire un- 
booked, upper end unt\vi8ted nnd cut off short; dressed with strips of 
wet lint and oilskin. The redness and (edema of the scrotum nearly 
gone ; testis slightly tender. To discontinue the opium, and tJike acid. 
sulph. dil. IH_,\,, sp, leth. chloric, ^k., and decoct, cinch. 3J.t.d. a. 
SOCIi. — Feels much better to-day, but complained of seeing spectra 
during the night, and brooded much over some depresmng family 
mntters. The night nurse reportit that his mind waudered a little in 
the night. He looks ratlier excited; tongue less liirreJ; pulse C8, 
compressible. On ordering G oz. of wiue daily, I tind that he has been 
having every day since the operation 6 oz. of brandy without my know- 
ledge ; it being my rule to admitUHter no stimulants whatever in these 
cases imJess the symptoms decidedly reqiiire it. To have a chop if he 
can eat it, and continue the brandy, but no wine. 31st. — Luat nighl 
the delirium returned much more severely ; he became violent, got up 
out of bed, tore off all the dressinga, and tried to get out the wire, shouting 
and gesticulatiug, and behaving eicactly like a man iu delirium tremens. 
One drachm of laudanum, ordered by tlie hotise surgeon, was only par- 
tially effective in diminishing the excitement ; pidae 100 ; tongue 
furred ; respiration abdominal ; no ^Tnpanitis whatever, nor tenderness 
on pressure over the belly and groin. Little diachai^e from the 
punctures, which show within a sloughy margin, and give out a 
distinctly fostid odour. Sfpt. Isf. — Last night the symptoms were 
again very violent, much dilSculty was experienced in keeping liiin in 
bed, and he was constantly fingering and tugging at the wire. He 
afterwards described the spectra he saw, as if the various articles oi' 
furniture in the ward were dauciug about him, and faces leering at and 
mocking him. A drachm and a-lialf of tinct. opii was administered to 
him, wliich had the effect of throwing him into an uneasy slumber or 
stupor, in which state he continued at the visit in tlie middle of the 
day. The breathing was sonorous ; the countenance dusky ; the nails 
rather blue ; free perspiration on the &ce ; the pulse was 7'2, firmer and 
quit« regular in its beats. The skin about the punctures was livid, and 
the discharge was scanty, serous, nnd fojtid. The wires were completely 
untwisted, but the attempt to withdraw them roused die patient from 
his partly comatose condition, and he resisted so much with botli 
hands and feet, that it was deemed advisable to leave tliem in the 
wound for the present ; water dressinga and bandages. 2mI. — The 
[lalient remained eight hours iu the slate above described. At night 
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halfadndiBiiiiore of baibaitwi wm ^rm, nd the bondjr faiewMcd 
to 10 OK. duly. Ha p—td « qjoiei tU^Oi aail in ibc monaiv felt 
much reliered, and aid be }mA alcj* w«[l, willioat dnami or qwctn ; 
poise 74. OrderedtoeaounneUwbnndy (lOos. duljr); and to lakaaa 

mitch strong beef te> as Le feeb iwcBlxd fcr. with » nottoa chop and 
eggs, and the following dna^: ijiUBm dimJ{ii. gr. viii., inorjibiB 
Lydit)chlor. gr. }, sp. eiLer. chlor. Il|^, acid, mttph. dil. HUt., xi. ^ ■, Biarj 
four lioiirs. 3rd. — Much better to-dajr in artty rvtptKt; loagiw 
moist, leas furred, not brawn ; ia ftr(eaiy tetf-pOMaaed ; no mors 
Bpectr& or delirium ; eata Ilia food witli rdiah ; pulaa St), firmer ; 
bonels open freeljr to-da;, but not pnrged. No tcndemeai, tytni»uiiii», 
or tnme&ction whatever about the beUjr or gnnn; no aiduiaM or 
vomiting; no swelling, tendemcas, or odfnna about th« tdatia, coril, or 
scrotum. The punctures look much better ; tho idnugha are lijniusd to 
the matgins of the openinga, and are becoming seporatod by granula- 
tiona ull round; thej Bcem to hare been producad chiefly by iJio 
constant friction asd working at the wirea in his delirium. Tliu dis- 
chat^ iH now plentiful, thick, and creamy, wwrcely any foitor being 
evident. Tlie win:* were Unlay witbdrawo, upward, v«ry ou*lly, 
bringing away a small film of sloufrh from thmr track. &(/(,— O^n- 
tinuea much better ; qttib- free from delirium ; Mta nnil sIimji* well ; 
pulse 72. Bowels open t'i'day and yesterday ; a hmn, tltin throiul of 
Blough drawn out of the wire track ; florid gnuiulutioiia frcwly spring' 
ing up ; diaclinrge leas ]irofiu>e, tinck, anil crauny ; cutitiiiua wxUtr 
dressing, atid diminish tlie timndy daily by 1 ox. ; critltjiig tim 
quinine and morphia mixture. From this tiiiie ho iioiiiunuly iinrl 
uniformly improved, sleeping and eating well, and looking Iwiinr «vi'ry 
day. On the 14th, lie got up nml wnlkotl iilraiit tlin wurd, tliit cj|HijilnK>t 
being fiUc<I by heultliy gmnulutinni, nnd ccnsitiK to eominunlmUi wllji 
each other; pad and spicn tNindogo, On tliu IHth hit diwHiiiUniJuil tint 
mediciDC and brandy; ami an thw Sitrd liu wns dUiliHigml, 'I'lm 
punctures were very nearly closed, ooxing out ii lllllu soruui ; ii urusli 
deal of thickening in the cnnnl; no impulso wlistuvnp nn luiiigliluK. On 
Oct. 18th, the patient iirosentod himself fur uxwrilnHLlim, not wniHnu it 
(ruM,with a very fiivouruhlo tweount of his iiiurwuw of ■twiiglli |lir Work 
since he was o|)cruted on. Tlio grolii was louiid to h« liiility niid hjllur 
than tliQ opposite one, but tliocough Impulso was iirrsstud by iIih ndlisalons 
at the upper cicatrix ; promised to let ma kimw If ihu Kniiii gnl WHitliiir, 
The delirium in the above ciura was eloorly duo Ui lh*> ihiuLIuikhis 
administration of briindy (G ox. daily) Lu a man uii l<iw ill«|., iiiiHiniiis- 
tomed to its iise, reduced by a pro vh) us dlnrrhiKn, hih] tnmblsd (tu lin 
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The symptom 



dearly those of delirium tremens, and were entirely nllayed by the &M 
twe of opintes. The rcstlesaneaB and cxertione of the patient tried 
severely the immediate security of the snturee, but they resisted neli, 
although not aaHiHted by a bandage, and tlic case made a rapid recoveiy. 
Not a single abdominal symptom made its appeanuicu in this case. 
J hear from Mr, Kingdon, surgeon tii the Vity Truss Socio^, that this 
patient afterwiirds applied to him for a truss in Nov. 1863. Mr. 
Kingdon states that the rupture had again reached as far as the cstemnl 
ring, at wliich it protrudes. The patient stated that it reap|ieared six 
weeks ntt«r the operation. In tJiis ease tlie structural weakness origi- 
nally apparent in the groin was fiirther increased by the sloughbg 
wliich followed the operation. Partly to this I attribute the tdtimate 
unsatisfactory result, and in part to his not hsring worn a trtiss after 
the opemtiou, to protect the newly-formed tissues during labour. 

Case SG. — Mary Dobson, t-l. 27, operated on in King's College 
Hospital, for a right, oblique, labial hernia, of four montlis' standing. 
The operation was a modification of the usual wire method without 
transfixion of the sac, but simply twisting up the wire after tlie inner and 
outer boundaries were secured in the loop. Operation performed 
Sept, 2lHt, 1H61. 227iii.— Very Uttle pain ; does not comphiin. 2itb. 
— Bandage removed. 2'S//i. — Going on extremely weD ; tongiie clean ; 
bowels open ; no symptoms whni«ver. Oct. Ut. — Consolidation in the 
wire track evident ; very little diacliarge; no pain. lOth. — Wires re- 
moved to-day without dilfioulty. Water dressing ; bfuidage. Hth. — 
Got up to-day and about the ward ; discharge slight and serous. 1 7th. 
— Punctiu'es quite healed; much tliickening; is in excellent health. 
To have a truss fitted, and to bo discharged. JVoi: SOtfi. — To-day, the 
patient presented herself for esamination, wearing a light truss. A 
hard cord blocks up the externa] ring, and extends quite up the canal. 
A little bulging at the internal ring ; no cough impidse whatever. 
On the last occasion tiiat I saw this jiatient, a few months ago, the 
bulging in the groin remained in the same condition, a slight impulse 
being also felt when the patient coughed violently without truss, tte- 
oommended to continue the use of the truss ao long as the weakness 
remuned. 

Case 37. — John Smith, tet. 23, a prisoner in the Millbank Peniten- 
tiary. Had a large, direct, scrotal hernia, of two years' standing, on 
the left side, with a very lax internal opening, admitting three fingers. 
Operated on October 5th, 1861, by wire in the ordinary way; during 
the passage of the wire tlirough the conjoined tendon it gave way and broke 
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off; the needlo was reapplied, but with leas certainty as to llie liolJ 
upon the conjoined tendon and eiige of the rectuB. Milk diet ; pjl. saponis 
CO., gi. V. h. 9. 8. 7lh. — Doing extremely well ; no pain in the boUy, 
which is Boft and comprceaible ; tongue clean ; pulse 72; akin open; 
eats and sleeps well. Bandage removed ; very little earous discharge ; 
leave off pills. ISlh. — Doing very well; has not had an unpleasant 
symptom ; slice of meat, and mine Jiv. daily, 20iA.— Kemoved tiie 
wire ; very little discharge ; induration not well marked ; pad and 
spica bandage. Nov. itii. — During the last vreek, after he Lad been 
up and about the ward for some daya, while at the water-closet, straining 
hard, and witlioat truss, he felt something give way in his groin, and 
the tumour reappeared ; at first but slightly, and to the inner aide of 
the Bear ; but afterwards on tlie outer side also, after another sense of 
something giving. The hernia, on examination, proved to be in tlie 
same condition as before the operation. The patient much wished the 
operation to be repeated. Accordingly, on the 28th of December, 
1861, this patient was again operated on, by the wire operation figured 
in Pig. 3C, page 123, crossing the wires within the canal over the deep 
opening, and using a brood boxwood compress to fix the wires at the 
suriiice. 30/A. — Patient doing very well ; some swelling of the testis j 
not a single bad symptom. Jan. 6th, 1862. — Doing very well ; very 
little discharge; testis enlarged, but not tender on pressure. 15lh. — 
Much induration in the canal and about the groin ; wires untwisted 
and pad removed; some slight febrile symptoms; a small abscess, 
which had Ibrnied under tlie skin of tlie groin over Poujiart's ligament, 
was opened, and about a drachm of thick, yellow pus evacuated.. 
23rd. — Wires withdrawn with great ease ; induration very extensive 
and hard; punctures filled with granulations; no cough impulse was 
ap[>arent. From tliis time up to tliut of liis discharge from the prison, 
I was informed that no return of the rupture had occurred. Wlien he 
left, he wore a truss, and was recommended to apply to me if the 
tumour returned, which he promised to do. I have not seen him since 
that time. 

Case 38. — James Perkins, ait. 18, operated on in King's College 
Hospital, for a left, direct scrotal hernia, of twelve montha' duration ; the 
finger passed freely into the abdominal cavity. The usual wire opera- 
tion was performed, Oct. 19th. On the evening visit, he was found 
asleep. 20tk. — Tongue rather white; pulse 1)6; skin hot; no tender- 
ness of the belly, but the testes rather tender, and the scrotum (Edema- 
tous. A gonorrhcea has appeared since the operation ; ardor tinn» 
and discharge. To ayriugc warm water into the urethra frequently 
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during tlie day, HaiiBt. effervescens^ 4ti« lioris sum. ; pil. saponin CO., 
gr. v., D. m. que. 21sf. — Better ; oidema gone ; no pain, hurdncea, or 
tenderness in belly ; tongue cleaner ; piUee 95 ; much scalding. 22nd. — 
Bandage removed; testis still tender and enlarged; much gonorrhcBftl 
discharge ; tongue cleaner; pulse OG ; no uckness; belly soft; eats 
well, but does not sleep well. 23rW. — A good deal of lever to-day ; 
tongue white ; pulse 1 00 ; luia had pain across iLe back, but it in better 
to-day ; abdomen corefidly exuniiued ; no tenderness or diHtenBloa felt 
oa pressure, eillier deep-sealed or otherwise, (ujywliere, except in the 
immediate neighbourhood of the wounds ; testicle still swollen, and 
scrotiun more uideniatous; a small collection of matter had Ibtmed at 
the lower puncture (which has uearly healed by the adhesive process). 
This waa evacuated and well pressed out ; no alnughs or redness ; the 
Bcrotum is puckered up to the lower opening and obstructs the exit of 
the discharge. Dressed with wet lint, and witliout bandage. To have 
castor-oil gas. 24(/i. — Fever still continues; bowels not yet opened; 
testicle slill tender, but tlie (edema of scrotum lias nearly disappeared ; 
gunorrhccal discharge profuse. 28(A. — Feels better ; bowels freely 
opened twice by the oil ; tongue leas ftured ; pulse 94 ; akin loss hot ; 
more discharge from the lower puncture ; very little from tlie npp^ ; 
testis leas tender and swollen ; wishes for meat. To lisve 4 or. of wine 
daily, and a slice of meat, if better, to-morrow. 2f>th. — Very much 
better; pulse 92; tongue cleaner; more discharge from scrotal 
ptmcture, and aiso from urethra; less thirst and fever; complains only 
of scalding; eats his food with relish. iSth. — Continues much better ; 
fever gooe; pulse 86; tongue slightly fiured ; skin cool; no tendcr- 
neas of abdomen, which is quite soft; less dischorge from the pimcturea, 
more from uretlun. 29th. — Improving daily ; complains only of scald- 
ing. To have lotio plunibi injected five or six times a day, and nitric 
acid and cinchona raucture. 31st. — GonorrhoaJ discharge much better; 
swelling of testes nearly gone; iiidmntion very evident in the track of 
the wire. Nov. 2nd. — Kerooved the wire to-day; doing very well- 
very little discharge; gonorrhiea better; eats well. Slh. — CJwuing 
strength fast ; no sailding, Got up to-day and about the ward. 14/ft. 
— Punctures very nearly healed; to be fitted with a truss and dis- 
charged. As the gouorrhoia still continues, to have a copaiba mixtur« 
three times a day. Dtc. 2nd. — Showed himself in the o])erating theatre 
to-day. No impulse whatever on coughing ; estenial ring completely 
closed up ; no enlargement of tlie testis ; goaorrhoa well ; to let me 
know directly any change occurs. Feb. 2nd, !fi62. — Came to the 
hospital to-day, wearing a ligiit truss. The parts are very firm ; the 
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superficial ring entirely cloaed ; no impulse whatever ; teaticte normal 
jn size and feel. Ib much Btronger in the groin since the operation. 
Will let me know if anj change occura. 

Case 39.^-LewiH Solomons, let. 2j years, operate^l on by pins for n 
larRe, congenital, scrotal hernia on ^e right side, Oct. IDth, ISOl. 
He is a very fet child, with a violent, petted tem[«r, and criea a 
good ileal. 20/A. — Pretty well to-day ; haa not criud much ; bowels 
moved fi:eely; eata well; abdomen soft; some icdamn of scroliini. 
21s(. — More swelling of scrotum to-day ; the end of the pin cimfoa the 
skin there, and it is sore and painAiI, the dreiwlng liuvit;f{ Imon 
wetted with nrine and shuffled off. BowqIh open ; rather fevorinJi. 
Poultice to the scrotum and lint to protect the iikiu from tlio pin. 
22ml. — More restless last night; wns sleeping wlion visitwl. Lcm 
redness and swelUng of llie scrotum; slight* ooaing of noriini; uatu well ; 
bowels open. S.Sivi. — Feverish and fretflil ; Ain oovorod with a rml 
rash, and a cough has appeared ; considerable a-doma of the ■orotiiiii and 
prepuce; slight discharge of pus ; pasBca his wnt4ir well. On ttonomitof 
the appearance of the rash, and the prevalence of scarlatina in llio nulgh- 
bourhood, it was thought better to withdraw tlio pins to-dny. Hulino 
miirture and poultice. 24(A. — Fever and ranh continue; swollitin of 
scrotum much lessi a Uttle discliurge from the punctures; liownUojwn. 
ibih. — Much better; swelling nearly gime; very little Uijwluir)te. 
Nov.ith. — There is now much iiiilumtion in the cnnnl; nuconiili Inipiilsti 
whatever, though he crius and stnigglwi a groat disil whon U>m>liud, 
using much exerdoa ; punctures iionfly hnulod ; in have a triiw llitnit. 
Wth. — Came to the disjiensary lo-duy with u light irilm i>ii. llri>ln 
in every way very satiafiiulory ; icrotuni shninkBn in »ls<i| «u« i'hii bu 
felt empty and Bhrivelled. Mag lO'/i, iMlia.— Tn-duy tlio clilM wm« 
shown in the operating tliuutre of King'* ('olli-gn I[oa|illiil, mid oXHirilnxd 
by niunerous visitors. No tumour wlmtwver has npi-miri"! sinnu ilia 
operation. Child looks much bettor, mid is slniiigHi' ninl ninro Inwhliy 
than liefore. Still wears a light trnss. l)n luklnir oil tlio iriiM, 
and causing the child to sUind up, no iinjiulwi wlnilnVf-i' .mil Iw dUtlu- 
guished on coughing or crying; the siiiwHclal rinii U wi>ll i>lo.,.,l \,y 

adhesions; scrotum much oonlrHclwil ; tusiU normal. I Us I n Minn 

since quite lately, and romiiiiiM i|iilte well. 

Ca»e 40.— John Uodal, irt. Sft, an Irish lirl.'lila>"i''»' IhIhuhw, ai.|.||iMl 
at King's College Hospital wiUi au «nnrm.in» diiwl, inuiilMrtl lii-rnU, .in 
the right sidii, which wiino siiililBiily ulU.r u bail lU of i<ii>ikIiIhh. n Hnl- 
night ago. Tho rupture is ..f U.o sbo of iwo (IsU, l.n.trndw vm<.\\\y, 
and swells enormously on rongtilng, (l|H.mt-i.il "w l-y l' illns.')! wIih 
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operation (page 109) Jan lIUi, lftC2. The Iwindage wiw kept on 
the 14tli; tlie puticnt having slept well each night; very few c 
symptoms being present. On that day complained of more pain in tJio 
groin ; bandage removed. Ibth, — Still compUina of pain in tiie groin ; 
none in the belly; no tympanitis ; 1x)WeU not open; very little dis- 
charge; pulse 79. To have 08Hlor-oil. 16(A, — Much more discbarge; 
leaapain; pulse 80; bowels freely opened ; poultice applied. 2Sn/. — 
Has been doing very well ; bowels open regularly ; eats and sleeps 
well. A small superficial slough at the lower opening. 27th. — Slough 
removed; wounds look weL ; water dressing. 30/A. — Much consolida- 
tion ; testis a little Bwollen. 31 s(. — Wires removed withoiil difficulty; 
canal filled by hard eSiision. feb. 10th. — The openings have now 
entirely healed ; no impulse or protrusion whatever on coughing ; the 
hernial opening seems |4) 1m! quite closed. Discharged, wearing his old 
truss, Mui/ 7th. — Applied to-day ; has been working ever since his 
discharge as a Covent Garden porter, lifting very heavy loads on his 
back. Has had latterly, in addition, a very bad cough, wliich has 
given him some pain in the groin. The auperficial ring is now more 
evident to the finger, but the cough impiilse does not seem to aflPect it. 
June 20lk. — To-day he again applied, complaining that on taking off 
his truss the other night, afler a Imrd day's work, and a severe 
coughing lit, a small tumour appeared in tJie groin. On examina- 
tioD the ring feels more patulous, but stil! the tumour does not at 
once appear on coughing. The sides of tlie ring are hard and resisting. 
Recommended to get a lighter employment, and to wear his truss night 
and day while he has the cough. I luLve since seen this pntient several 
times ; on one occasion a tumour of the size of an egg was evident when 
ho coughed very liard. The protrusion had evidently returned to some 
extent, but was not a tithe of tlie size that it was before the operation, 
and ia now easily retained by the trnss. Says it has appeared three or 
four times to some extent, but never unlosa the truss was removed. Can- 
not get a lighter employment. This case, in consequence of the poor 
fellow's necessity of doing very heavy work for the support of his family, 
and hie violent cough so soon alter the operation, has thus returned to 
some e.^tent. The directness of the opening into tlie abdomen, mid, per- 
haps, the adoption of the simpler operation for its cure, although bo large, 
have no doubt rendered the adhesions less efficient in retaining the rup- 
ture. The powerful miiscular development in the patient, especially of 
the recti alxloraines, has also aided in reproducing the rupture to tJie 
limited extent which it now posaesses. Another operation was proposed, 
affording, as I believe, a very good chance of ultimate complete succ 
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but was declined by tho pfttient for ttie present, on ifae score of his 
aeceeaily for daily proriaioii for hia bmily. 

C(M« it. — H. C, Bt. 28, a surgeon in the Indian army, who has 
himself many times saccesafully operated on natives in India by my first 
method, applied to me for operation on an oblique inguinal hernia on 
the left ude, of eight years' duration. Has been on service in India the 
last tour years, and finds the rupture very inconvenient, often painAil 
when riding, and getting larger, notwitliatanding the various tniBses 
by the best London makers which he liaa tried, and which sometimes 
&il to retiun it. The trusses he has worn have ail had convex pads. 
The rupture is now scrotal, and of the aze of a duck'fl egg. The 
operation waa performed Feb. 28, 16-(i2, by the use of wire in the usual 
manner (page 109). Had some pain during the niglit, alkyed by pil. 
sapon. CO., gr. v. The day ailer, he had a difiiculty in pnasing wHter, 
more from the painAil efTect of muscular cantruction upon the groin 
than from obstruction. A catheter was passed, and the water drawn 
off. A slight enlargement of the lefl side of the proatate was observed. 
Next day, an elastic catheter waa passed, after which it was no more 
needed. Some irritation, scalding, and discharge from the urethra 
followed, but subsided in a few days. Five days after, some flatulent 
distension of the abdomen was present, but no tenderness on pressure 
anywhere but in the groin. No aicknesa or nausea. A dose of coslor- 
oil opened tlie bowels freely, and removed all uneasiness. Takes his 
food well, with a glass of sherry daily. The testis began to su'ell a 
little two days alter the operation, remaining larger and a little tender 
for three weeks, then resuming its natural size and feel. Moderate 
suppuration was present after the fifUi day. The wires were removed 
easily and together, March 21st (three weeks after the operation). On 
the 27th, the apertures were so fw healed lliat lie got up, wearing a 
light truss of the horse-shoe pattern. An injection of ten grains of 
tonnin to the ounce ol' water was used, for a week before the final 
closure of the punctures. On April 12th, both wounds were entirely 
lieoled. On May 5th, the scrotimi was much tucked up, and the super- 
ficial ring dosed by a hard cicatrix. A very slight bulge was apparent, 
on cougliing hard, at the site of the internal ring on both sides ; but 
not more on that operated on tluui on the other. Feels the side as 
strong as the opposite one. Tlie irritation of the urethra has entirely 
disappeared. Jtine lOtk. — Parts remain imnltered, even during tho 
hard course of congliing tlic patient waa put under. On July 1st, a 
slight givii^ was observable at the site of the conjoined tendon, opposite 
the superficial ring, when the patient made a violent voluiitary com- 
X 3 
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presaion of tlie recti, holding his breath at the Bamc time. No bulging 
whatever was, however, tlien felt at the internal ring; no cough impulse 
whatever ; feels very well and strong ; no return of urinary aytuptoms. 
Sept. Will, 18(;2. — Nearly seven months after the operation, he called 
on me previously to Ilia departtire for India. Has heen married since the 
last dat«, and travelled over Switzerland. Looks well, and feels in first- 
rate health, and much stronger than before the operation. The aide 
Operated on has not changed at all ; no weakness, bulging, nor impulse 
on cotighing whatever, ia felt during the examination, although making 
couHiderable muscular efTortia. The conjoined tendon aeema to have 
recovered its tone and reaiating power perfectly. Close above the pubis, 
at the inner side of tlie cord, a very small opening in the superficial 
ring is apparent, not admitting the point of the finger, and giving no 
impulse on coitghing. Above, this ia circumscribed by a firm, strong 
band of adhesion, uniting the pillars of the ring. Testis and cord per- 
fectly normal ; no return of iirinaty symptoms ; tlie patient is very 
much satisfied witli the result. Recommended to continue the horae- 
shoe truss for some months longer. 

Case 42.— William Stride, mt. 22, operated on March 2!tth, 1862, in 
King's College Hospital. Has a double oblique inguinal rupture ; that 
on the left aide has been observed five years; it isnowscrotal, andof the 
use of an orange, with lax oritices and wide neck. On tlie right side 
is a bubonocele, lately appeared. Trusses inefficient in keeping up the 
left rupture at hie work, iu the government factory at Woolwich. Left 
nde operated on by the uaual wire suture, Slept the night after the 
operation with the aid of pil. sapou. oo. No tympanitis, nausea, or 
Bwelling of the testis supervened. Bowela opened by castor-oil three 
daya after the operation ; suppuration very moderate. Wires removed 
on the fourteenth day. Walked about tlie ward tliree weeks after the 
operation. Discharged throe days afterwards with tlie puncturea com- 
pletely healed, and wearing a double horse-shoe truss. On May the 9th, 
■nd again on the Iflth, was examined; no change was obsen-ed. The 
general impulse of the abdominal walls on cough was very markedly 
arrested at the upper cicatrix, affording a strong contrast to the opposite 
groin, in which it descended to the superficial ring. The ring on the 
■ide operated on is completely filled by a firm cicatrix. Promises to 
apply immediately any change occurs. Sept. 29//(. — Saw tliis patient 
to-day ; no impulse whatever on the side operated on ; complete 
closure of the canal above tlie superficial ring. Still wears a trtiaa 
during the day. Feela stronger on the side operated on than the other, 
which ia unaltered in ita appearance. Has since been ahown in the 
theatre of King's Collie Hospital several times. In February, 186S, 
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this patient was again eiuuaiiied ; do change wliatever was appaient ou 
the aide operated ou; the external ring quite obliterated; cough 
impulse arr&fted at the deep ring ; tested freely by coughing without 
trosa. StilJ wears a double truss when doing work, to support 
the opposite side, which feels now much weaker than the aide 
operate on, 

Case 43. — W. B , a;t, 32, a gentleman of exceptionably nerrous 

and BUBceptible temperament, a patient of my friend Dr. H. Stavely Kiug, 
of Brook- street, applied with au oblique scrotal rupture on the right 
aide, of the size of a largo orange, which had been present for tlie last 
three years, and was very difficult \a manage with a truss. Has woru 
trasses of every kind, all with convex pads. States that the rupture, 
and the opeuiug through which it passes, have been stejidily increasing 
in size, bo that, at preaeat, it passes directly out of the aMonieu. The 
truss at present worn (the most efiective he has had) evidently presses 
into and dilates the superficial ruig. A decided varicocele is coexistent 
in the cord of the ruptured side, and can be felt with the finger to 
extend upwards into the canal. States that this increases enormously 
in size when straining at stool, even though the truss keeps up the 
rupture. The sides of the opeiJiig are slender and loose, and dilate 
easily under pressure. Much pain is experienced in invaginating the 
scrotum upon the finger into the canal. Is not in very good health, 
having had oxalates in the urine several times, and latterly been troubled 
with boils; is very anxious to have aomelhiug done to cure the hernia. 
Operation performed by wire in tlie usual way, March I2th, 1S62. 
The presence of the varicose veins in tlie canal prevented so high an 
application of the sutures as might have been desirable, the bunch of 
veins doubled up with the invaginated fascia into the caiwl, obscuring 
cousitlerably the internal opening and edge of the conjoined tendon. 
The care required to avoid them with the needle contributed to prevent 
a distinct perception of the transfixing of the conjoined tendon. 
13(A. — Had hiccough and retching during the night ; some tympanitis 
in the abdomen ; [lain at the site of tbo operation only ; pulse 75 ; 
bandage removed; water dresBing; hot fomentations. \Ath. — Fever 
apparent to-day; Iwrborygmi heard ; pulse 75, 15/A. — Suppuration 
eatubliahed ; tongue white and furred; pulse lb. 16lA. — Complaina 
much of flatulence ; enema of oU of rue ^ . and gruel, which brought away 
no results, lllh. — Had calomel and colooynth pill and black draught, 
which results ina large motion of a very offensive character. 18(A. — Had 
a distiirbed night; flatulent distension entirely disappeared; pulse 90. 
Dressings at the lower wound discoloured by dark-coloured blood ; 
suppuration atupjier wound favourable ; water dressing. 19(A. — Betl«r 
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night; pulse 7a ; tongue cleaning; alight oozing of blood at the lower 
puncture contluuoa ; a few granulutioiiH apparent at the punctures ; 
complains of pain in the testis, which ia slightly enlarged. Wound 
syringed with tejjid water. 20th. — Much disturbed by incessant visits 
cj friends; restless; pulse 95. On endeavouring to pass a stool, more 
venous bleeding appeared at tlie wound. Repeated the piU and blai'k 
draught, which opened the bowels very freely [ red lotion to the wound ; 
to have the wine increased. 22nd. — lieappearance of sangiuneous siaia 
in the dressings ; painM and spasmodic contraction of the cremast«r 
muscle, especially at stool, which results ia an increase of the venous 
bleeding; tliis was allayed by morphia. Punctures injected with a 
solution of tannin, and a pledget of lint dipped in it applied. To have 
tinct. feiri muriatis, with quinine ; tongue cleaning ateadily ; sleeps 
well witli morphia. 23rd. — A small, black, bajmorrhagic point appeared 
in the lower wound upon the cord ; upon this a few drops of tinct. ferri 
muriatis were dropped. Much disturbed by tlie visits of friends, in 
spite of the emphatic warnings of Dr. King and myself; pulse got up 
to 90. Continue iron, quinine, and wine. 2i(/i. — Is better ; pulse 85 ; 
alight staining of the dressings still present ; bowels not open since last 
medicine. A warm aperient prescribed, with tlie effect of a copious 
action of the bowels, 25lli. — Bowels acted again ; complains of much 
pain in the rectum on voiding the motion, which was found, on 
examination, to be caused by hemorrhoids; shivered slightly a few 
times ; pulse 90 at night, 2ti(/i. — The communication of some news, 
whicli could not be kept from him, and which led to an interview of 
some hours' duration with a friend, in defiance of all remonstrance, has 
had the effect of depressing the patient very much ; pulse rises at uight 
from 90 to 110. Complains of much pain in the rectum; had an 
enema of morpiiia and oil, which gave him great reliel'; slept for three 
hours ; on waking, his pulse was 85, at which it continued all day. To 
increase the stimulus. 27lh. — A bandage applied over the wire loop, 
which, causing much pain, was removed aStev four hours. 2Slh. — Spasm 
in the rectum continues at intervals, and flatulent eructations during 
the day. Impossible to keep him quiet from visitors ; after such in- 
terviews the pulse rises lo 100 ; respirations 25. 29(A. — Wire removed 
tolerably easily ; very slight oozing of blood afterwards. Wounds have 
not at all a favourable appearance ; a great deficiency of action is 
observable; discharge freely thin pua; pulse 120. Brandy and quinine 
given freely. Slept during the day imder the influence of solution of 
morphia, after which the pidso was 98, and at night fell gradually to 
85. During the night an increase of hicmorrhage occurred, following 
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and induced by <nry were hmwhIJi p^ m then 
Hninitig and m e ft etari cAm m mocL let m 
to tbe wooad. Bonato of ofire-cjl vd |p«l 'Mbc svar iMk I 
weyhmloaa niM W, nd ■ lidl daw nf iin uO. with tt tHn tt, aAvwanb 
prodnceBGopuFiaadBfcaDdofenmMoofe. Tr titwiii -nHJitging. ■ 
sopponj*^ of iBar|dH» ia ai^fed. and tfaa •»«« nd>b«l Willi aU hkI 
moridua; puK« ■ gnu dad oT flMtu; d^K mil daru« tiM njglil. 
Sl((. — On £nn p nMur a being tppBmi lo the wJaa of lL« npfNV 
puucttire, a oon»denUe moont cf thick, ini|iiniWii pm, miwr] witb 
coagula, u prvmei out. TIm aenrooa tmtabililjr of iba pMiMit In* 
hiUierto prerented anj jxtauie on tlie wound. A gruat muit of actirin 
is ajiporent in the woond. After thu, no mure ooxing oT fibiod ncciirrud, I 
but the dischaige waa thin and unhealthy. The [nliMil in «viil«iitly ' 
labouring under »ia« deprcasng tnilueutw, wliicli ■ucina ta riaiiiu in 
fhe cloee and confiaerl nalara of ihe lOom in whicli hu Uoa, Mid tJio wtioU 
of the new point, wliich at thia tinw penvdea tho bouM. TIm Uiiigu» la 
dry and brotm ; tbe pnlae frequent ; the akin muddy ; tlut )«>tit>nt 
extremely irritable. It >■ accordinglj' detenninod to remove him to tli« ' 
houae of his friend. Dr. King. Thia ww* dune In one of Aliiunnan'a i 
invalid cwuchea, with a marked and iuuiediaU iinprovoniaiit in All tli« i 
symptoms. Tbe wound aaauined a much more IkvMu-Hlila apjMXUitiHiv, 
aad filled up gradually, bnt very alowly, llio lanniii iiijoclioii iwri- 
tinoing to be ii«ed with a view of umaolidutini^ tlui lutwly (i/nnnd 
adhesions. A slight return of tlio aptuun frotn tliu haaiimrrhoiila wiul 
succeBBliilly anbdued by uDg. gnlhif vo. Undor (|iJiiiau attd Kuiinroiia 
diet he gradiuiUy recovered ; and on the fitli of April a a|hio« bttiidjiffa ' 
and pad wbb applied, and Iw got up to iho Mtfii. On the IXth, ha wwnt 
to Brighton, and in alwut a fortnight afterworda tho ])Unuiiiru« wxre 
entirely healed. The patient wore a h"rM-«ho<i tnuw-jmil ilurlng the 
dny. He has been under ohnorvutioii coiwUiiitly •iiiwi, iiuil tlio puru 
appeared firm and re«iBting, until uliout three iiiniitliB ullurwanU. 
About thia time tho pdtient hml innroi«*>d innuh in oorpiiloiioo, wid waa 
attacked by a violent cough, which affocto-l him ohlofly at nigliU, «iid ^ 
came on in violent lit« while tlie tni*i wn« not worn. AlW thia llino, 
a certain df^reo of weakness wiu. obaervod at Uio iUjHirllciu] ring, iu.ll- 
eating a shifting of the adlwHions of the invMginuto.1 Uwoia olo«. to tlie 
cord The sloping roumdity of ti.e conformation of tho groin rnndura | 
the precise application of tl.e tm«^H dilKfult to m^xmi and tha | 
yielding during a violent cough-impulao ha« gradually inw«««d, m. Umt 
at the ^sent time there is, during .ougbing, a «mjdl pr.tm.ion of « | 
doughy ieel,. evidently coniposwl i>artly of inJm'..u.d h«c, and i».n].v ..f 
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Tliis, however, is very smal 
s easily controlled by the t 



compared with the original rupture, 
IBS. Dec. 3rd, 18C2. — To-day Mr, 
I, having worn a lever-spring trusBi 
the pattern given in Fig. 48. For the last two months the protrnaiorf^ 
litis seldom occurred. On examination, it ia found that the finger 
cannot be made to pass the estcmal ring, but there ia some impulse 
in tlmt position on coiigliing. The scrotum has loet ita swollen and 
rounded appearance, but a amoil doughy tiunour can be felt on cough- 
ing. Teatia of t]ie norniul size; feels strong and well, and wears the 
Erusa with comfort and witliout under strap. In the forE^ing case, the 
state of health of the patient, hjg extreme nervous euaceptibjlity, the 
peculiarities of c^iuformation, and the want of vigorous reparative action, 
ail combined to prevent the issue being as complete and aatis&cMry as 
might have been desired. 

Case 44. — William liose, a;t. 19, engineer at Woolwich Dockyard, 
operated on in King's College JlospiU!, May 31st, 18G2, for a con- 
genita! scrotal rupture, leaching to the size of a duck's egg. Has worn 
a truss irom the age of fuurteen years, which has been efiectuol in 
keeping up the rupture. Tlie superficial and deep rings were very 
patulous, admitting eadly of invagination. No symptoms whatever 
supervened after the operation, which was done with wire in the 
usual way. The bowels were opened by castor-oil four days after ihe 
operation. Afterwords middle diet and one pint of porter; wal«r 
dressing and spica Iwudnge over the wire loop. June 14(/i. — Wire 
removed without difficulty. 2l8(, — Allowed to get up and move about 
the ward with bondage and pad. Jab/ Idth, — Wounds all healed; 
discharged with o firm closiu-e of the rings; no impulse or buljpng; 
wearing a light horse-shoe truffi. Since this time he haa been shown 
once or twice to the class in the theatre of the hospital, no change 
having occurred in the groin. 

Case 45. — Henry Marsh, wA. 19, working in Woolwich Dockyard, 
admitted into King'a College Hospital, June 18th, 1862, for an obhquo 
inguinal rupture on the right side, descending iuto the scrotum. 
Noticed two years and a half ago when lifting a heavy anvil. Since 
then he haa worn a double truss, as the left side is also weak and bulgy. 
On removing the truss, the rupture drops at once into the scrotiun. 
The testicle on the ruptured side haa not descended lower than the 
upper half of the scrotimi, and is atrophied so much as to be only one- 
third the size of ite fellow. The cord is short, and its veins very varicose; 
the rings are large, with lax yielding aides ; conjoined tendon very 
evident; scrotum wide and flaccid. Operation done June 2 1 M, 1862, 
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dmaimer vitb wire, la the night he had some nausea, and 
slept little ; CDinplained next duy of psin In the a1>domen, which, how- 
ever, was quit« soft, luid not tender on pressure. These eymptoius 
were entirely removed by a tew doees ot' pil. supon. co., with hot fomen- 
tations, aA«r the pulse had risen to 108, with a slightly fiuredtongiie. On 
the 2Srd, the bandage wiu removed ; and on the 25ih. the bowels were 
opened by caator-oil, He then slept and eat well, and llicre followed a 
pretty free suppuration and much consolidation. Ou the SOtli, the 
atrophied testis wua enlarged to above the size of its fellow, witli some 
(edema of the scrotum. On July 7tli, hull' the wire was removed with 
some difficulty, on account of a kiiik which had become entangled in 
the tissues; woimda filhng with graaiilatious ; disdtarge thin; eats and 
sleeps well, and looks better in the &ce. lilh. — Remaining hall' of the 
wire removed without difficulty ; swelling of scrotum disappeared ; 
testis about the size of the opposite one. 16(/i. — Wounds nearly 
closed ; discharge small in <|UAntity, and diicker ; pad and epica 
bandage; to get up and move about the ward. ISlh. — A small 
tender spot of redness, surrounded by a hard margin, apparent about 
three inches above the pubis, tlie hardneea being continuous witli the 
consoUdation in tlie inguinal cimaJ. A small opening being made, 
evacuated a slight quantity of pus; poultice, 21st. — All redness and 
tenderness gone; punctures nearly closed. On tlie 8th of August, he 
vroA discharged, having waited nearly a week fur his double horse-slioo 
truaa. The groin operated on was very Lard, firm, and resialant. 
Aug. SOtb. — Shown to the class in the theatre ; no impulse, but a little 
bulging at the deep ring ; superficial ring firmly closed by bands of 
adhesion ; testis at present very little smaller than the opposite one ; 
very little remains of the varicocele. Feels much stronger, and more 
able to work than before the operation. 

Case 4S. — Charles Trolman, tet. 18, boiler-maker at Woolwich, 
operated on in King's College Hospital, June 28th, I8G2, for a right, 
oblique, scrotal rupture, of the size of an egg, originating in a blow on 
the abdomen seven years ago, for which he was rejected by a Government 
medical inspector. Three years ago, his truss was broken by the Cill of 
some iron j^tes upon him, the rupture came down and was returned 
with difficulty. Since that time, no truss baa j«rfectly retained it, and 
it is getting rapidly h>rger. Superficial ring very wide and patulous ; 
conjoined tendon very easily distinguished. After the operation, the 
symptoms wore so slight as not to merit notice. There was a slight 
enlai^ement of the testis. Jul;/ 2nii. — Discharge estabUshed moderate ; 
bowels opened by caator-oil. Zrd. — Nettle-rash on the arms, 7(A. — Doing 
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UQCommotil]' well i eruption diaappcared ; disclutrgc tuoderat« ; indura- 
tion filling the inguinal canal, lilh. — Wires removed easily. 30lk. — 
Upper aperture quite healed ; lower nearly closed. Discharged cured, 
wearing a horee-ehoe truss. August ZOl/i. — Shown to-day to the class. 
The rings are firmly closed ; much of the induration has disappeared ; 
no bulging or impulse whatever on coughing ; feels and looks very 
well ; is BtrongGT than before the operation. 

Case 47. — George Duim, ojt. 7 years, eon of G. Dunn, of West 
Brouiwicb, Stafibrdshire, was sent to me fur operation by Mr. Lloyd, 
surgeou, for an enormous congenital rupture, on the lell side, dis- 
tending the ecrotum to tlie size of a large fist, and reaching halfway 
down the thigh, nearly obliterating the penis by distension. The deep 
opening at the neck of the sac was exactly opposite the Buperiicial riug, 
DO tliat the rupture emerged cloeo above tlie pubis at the edge of the 
rectus muscle, as in a direct hernia, tlie conjoined tendon being altogether 
wanting. The hernial apertures were so wide and patulous as to admit 
easily the points of four fingera, and occupied the whole distance be- 
tween the rectus muscle and Poupart's ligament. One finger could bo 
carried into tlie abdominal cavity so as eamly to feel the common iliac 
artery and aorta pulsating, aJid to reach as fiir upwards as the posterior 
surface of the umbilicus. The sides of the opening were veij lax, 
loose, and dilatable. The bowels passed freely into thjS aac, and dis- 
tended it enormously on the child making any effort. The sac was 
thickened and hard, but permitted the peristaltic niotiona of the bowel 
to be perceived at the surface. The rupture was eiwily and completely 
reducible, returning immediately the pressure was removed. When he 
winced under the pressure, tlio bowels emerged with a strong rush 
which rendered it imjiotisible to keep them iii the abdomen except by 
turning him ujiside down. Tliis position was afterwards found to be 
absolutely necessary during tlie operation, and subsequent dressings, 
when his violent crying and stniggles miUtated much against the main- 
tenance of the closure of tlie hernial ojieniiig. No tniss whatever had 
sufficed to keep up the bowels ibr the shortest time. The rest of tlie 
abdominal region was small and contracted, from the habitual extrusion 
of BO large a quantity of its contents. The boy was in strong, robust 
health, and well nourished. This formidable caee, appeared, at first, 
almost a hopeless one, firom its aize and tliat of the Iiemial opening, and 
the great deficiency of the abdominal walls. At the earnest deure of 
the pareata, however, 1 was induced to try the effect of an operation, 
more with the object of diminieliing the size of the ojiening so much as 
U) enable a truss to be worn with benefit, than witli iho hope of effect- 
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iog B complete care. On June 14di, 1863, in King's College Hospital, 
an operatioQ was done with u large {toir of recCm^uUr pine, the upper 
and inner one paneed tLrough the liaaues close to the border of the 
rectus, but not including it, and ihe outer upwards through Poupart'a 
ligament. The pins were twieted and bound fiimlj down by strips of 
lint and plaster. Tlie laxity of the structures, and the distance oftlie 
pillars at the pubis was such, that an opening remained after tlie twist- 
ing of the pins just above the pubis, ihruugh which a knuckle of iu- 
testiite escaped. This was returned ailer relaxing tlic pins a little, and 
a pad held firmly over it by a epica bandage sufficed afterwunls to 
retain it, notwithstanding the violent sCruggloa of the boy as the effect 
of the chloroform passed oS. The patient was placed in bed with the 
ahoulders low and tlie pelvis and l^s raised upon pillows to relieve the 
strain upon tlie pins. With the exception of the evening of the day of 
the operation, when he cried a good deal, and a alight whitening of tlio 
tongue for a few diiys, the symptoms were so slight as not to be re- 
marked; fliere was no nausea nor even disinclination for food; nor did 
he cry much after the first day. The bowels were opened naturally 
three days iifler, when the bandage was removed, Tlie pins wore then 
found to have sunk into the swollen scrotum, and produced a deep 
idceration ; though but little discharge, and that thick and healthy, waa 
apparent at the pimcturea. The cedema of the scrotum had extended 
to tlie prepuce, which was much elongated, and affected with phymosis, 
so as to interfere with micturition. The end of the prepuce was re- 
moved, and its lining sht up with the scissors. The pins were at the 
same time withdrawn ; much tbickeuing and consolidation being appa- 
rent in the neck and timdtiB of the sac, obscuring the testis and cord. 
The violent struggles of the little fellow, when the pins were withdrawn, 
again protruded a knuctde of bowel close above the pubis. This was 
returned without difficulty, a. stout pad and spica bandage over a simple 
dressing keeping it in its projter place. Much indumtiou/ollowed, filling 
up the whole anterior part of the sac, and producing a thickened and 
resbtiug condition of the borders of the hernial apertures. The pmic- 
lures were both entirely healed, by July 19th, when, on examina- 
tion in tlie upright position, it was found that some protrusion still oc- 
curred throngli the aperture, close above the pubis, and that it passed 
down behind tlie thickened and twiated part of the sac into its posterior 
portion, so as to distend the perineum behind the testis and cord. 
At this'dat«, the boy, being brought again ivader the influence of chlo- 
■' i table with the pelvis raised 
irotum behind the testis was 
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e retnuining bemiul openuig with the forefijigei 
A large, common Butiiro needle, armed with etrong wire, was the 
paascd along the finger and niude to transfix the attachment of Poiipart' 
ligament to the pubio epine. It was tlicn carried, with tla concaviC' 
towurda the finger, under tlie skin, and made to emerge near the root of 
the penis. The wire being drawn through, tlie netidle w 
entered at the last-made puncture, and mode to take up the attachment. 
of the internal pillar of the ring to the pubic symphysis. It waa then 
brought round the linger aa before, but on tlie opposite side of it, and 
made to emerge at the puncture first made. The wire being thus 
drawn through under the skin enclosed the remaining portion of the 
unobhtertkted sac in a circle, which included also the atlacbmeutB of the 
pillars of the ring to the pubis. Some difficulty was exi)erienoed, on 
twisting the wire up tight, in keeping the bowel from protniding, aa the 
boy just then began to struggle violently. This was safely overcome bj 
keeping the finger plugged into the opening until it was embraced 
closely by the wire loop, aud then cautiously withdrawing it, twisting 
the wire tight as tliis was done. A pad and xpica passed across the 
perineum pressed llie wire firmly down upon the pubis behind the 
teatie. The latter with the cord nnd obliterated portion of the aac could 
be distinctly recognised during the operation. No symptoms wltatever 
followed this operation ; the boy ate his dinner next day as usual, aud 
the bowels were moved regularly. The wire was kept in fourteen days, 
giving rise to very little suppuration, and much jjjduration. It waa 
tJien removed, without difficulty, by dividing the loop with a fine 
pair of cutting pliers paaaod through one of the punctures, and then 
drawing it out by the twisted part. Firm pressure was then continued 
by jiada, sticking-plaster, and bandage, over simple dressing. By 
August Sth tlie openings were completely healed, and tlie boy got up 
and walked about the ward. On esomination without bandage aud in 
the erect posture, a small d^ee of protrusion was still observed in the 
neck of the aac behind the obliterated part when the boy coughed, but 
the sac in the scrotum was completely obhterated, aud contracted into a 
hard mass. The protrusion could be felt to escape through a chink 
left between Uie edge of the rectus muscle and Pouport's ligament above 
the pubis. The little fellow was in capital health, eat very well, and 
somewhat fatter than when first admitted. He had suffered so little 
from the last operation which had proved so succesafiil in it* main 
object, that I conceived that attempt might properly be made to 
close the remaining opening. Accordingly, on Augriat I3th, the boy 
being placed under chloroform in the same position aa in the last ojiera- 
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tioo, Uie scrotttm ww inT^mud up to the apDirttiro or chink. And * 
small curved hernia needle waa carried tUroiigh tlie Krotum wiiliotit 
preTJouB iDciaioii, and passed (hrougli llio olge of t)i« reotuB hiiikIa k 
little above its attaclimeiit to the ]iubi8. Thr point of th« needle boiiig 
pveed tlirongh the ^in of the groin in tlie iiwial vaj, a Mout wtro mui 
hooked on and drawn through into tlie Bcmttiin. The netdlo yaa then 
disengaged and pussed in the nsual way tiiNU^^h thu tuitd cJMitrix in- 
volving Poupart's ligament, and then through lh« iikiii Hpeniin! aliuvts 
The oppouie end of the wire was then liooked on mid tlrnwii into iJia 
scrotal puncture alongside the first. Tlio two nnils vrtrrti iIiph twUtrd 
together and drawn up tight by twisdng the loop aliovo in tlio uaiial 
manaer. The rectus seemed to ho fairly held by the Mituro and tlm 
chink oliliterat«d. A pud nnU I>aii(lagi) voni])luted tho ogwratiim. 'Ilia 
hoy went on eating his food as UBiml, tho howols wore rpgulnr. and not 
a symptom Bupervenod. Aag. 2Glh. — Suffiuiont indurutioii Uiiu^ up|u* 
rent, witli very little suppuration, tho wire waa this day reniovwl, f )u 
the 29th, the apertures were nearly closed. Se/>t. UUh. — Att*r wi«r- 
ing a stout I'onipress and handngn up In this dme in the rocunilwnt 
posture, the boy waa examined in ilia erect [xwtHro without iMnilngo. 
On coughing, a small bulpng is still apparent just uliovo llio putiia, but 
no dilating impulse is perceptible in tho thickened and ainalgtuuatad lisntaa 
at tho neck of the sac. The protruaioii is apparently coniiwaHd of n tnaaa 
of oggloraerated sac, containing some omuntmn and bowol, Tlio chink 
which still remains ie evidently d>iu to the impomibility of druwliig 
close together the sides of the horiiial openjrin, so widnly »n|wrateil at 
their attachment to the pubis. An ovnto trims pad, with n central per* 
foration, adapted for direct hernia (Fig- ftO), and coniiwaod of boxwoocl, 
fits accurately upon iJie interval between tho rocttis and ]'oU[<flri'i 
ligament, and eifectually restraina any bulging in this lituution under 
any amount of coughing or exertion. The testis and cord of the sido 
operated on can now be perfectly diatingiiished, t)ie former being a Ijttia 
enlarged. The boy to wear the truss and move about tho wanl for a 
week, to see the effect of tite truss upon the parts when moving about. 
He ia then to he discharged. SOlk. — Discharged ; the truia keeps up 
the small remaining rupture perfectly. 

Ciue 48. — Charles Dunn, ^t. four and a half years, the brother of the 
last patient, admitted at tho same time into the hospital, with a i 
genital scrotal rupture of the right aide, as large aa a small fist, which 
no truss had ever retained. Tho coverings of the rupture are bo thin , 
that the peristaltic movements of the contained intestines are distinctly 
visible through them. It is easily and completely reducible. Tho 
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abdominal openings are very large and lax, and placni directly oppOMtii 
each other, bo that, as in die case of his brother, it haa all the appear^. 
ance of a direct rupture, the neck being bounded inioroally by tbs-1 
rectus mUBcie, and externally by Ponparl's ligament ; no conjoinaj 
tendon being recogtuBable. Two fingere con be paaecd cosily into tJiS 
cavi^ of the abdomen, feeling distinctly tlie pulsation of the iliac 
veeselB. On the S'^th of June, 1802, tlie operation by the use of large 
rectangular pina waa performed in the usual way, the ii 
fixing the tiiwiea close upon the rectus muscle, and the outer one Pou- 
part'e ligament. The experience of the prei-imis case led me in 
instance to place a couple of amalier piiia tranarcrsely across tli 
behind the larger. Tho deeper of these was placed close to and 
level with the upper border of the pubis, avoiding the spermatic 
on the other aide. The superficial one was placed u little higher, dose 
behind the larger pair. All protrusion below and behind ihe vertical pair 
of pins wa8 thus prevented. A pod and spica bandage applied prcsHure 
over all. 29lh. — In the night be has ehtiffled oflT the bandage and A 
great part of the dreeaings, disengaging the amnll pair of pins froia each 
other. The ends of the pins have disappeared under the skin, and 
could not be repUiced, owing to the violent struf^les of the patient. 
The pins were leH as found, and a pad firmly placed above them, the 
spica bandage being stitched well to prevent future displacement. Con- 
siderable redema of the scrotum and enlargement of the testicle followed 
the operation, but very little suppm^iion. The boy, with the excep- 
tion of a slightly filmy tongue, continued unaffected in health ; eat and 
slept well. Bowels open naturally two days after, Jul^ lat. — To-d»y 
the pins were removed, the child being held up by his feet dtuing the 
dressing to prevent any strain ujxin the new adheeions during bis 
violent strugglos. A stout pad held on firmly by sticking-plaster and 
bandage. 7tli. — The «ic can be felt filled up to the neck by solid effu- 
sion; apertures nearly closed ; very little discharge; is in capital health. 
14/A. — A diminution is now appnrent in the size of the solid tumour 
about the neck of the sac. lijili. — To-day the child stood up without 
bandage for examination. When he cried violentlv, a bulge was ob- 
servahlo in tho neck of the sac extending about three-fourths of an inch 
downwards, the solidity of the fundus continuing firm and resistant. The 
scrotum is much slinmk and thickened. The testis can be distinguished 
somewhat enhtrged. Ju/ff I9/A. — To-day, the apertiu* which remains at 
the outer border of the rectus was closed up by a wire ligature carried 
horizontally across by a common suture needle. One end of the wire 
WBB passed doee above the pubis and made to take up the insertion of 
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Poupan'B ligament, and ihe edge of the rectus to.ndon at ita inwrtion. 
Tlie other end *-aa piased under the akin across llie tinrk of the aui n 
little higher up. including the outer and inner pillai» «,d oonjoinod 
tendon. The ends were brought through the same akin pwucturfl on 
each aide, and twiswd tightly together down into each puncture, tlw 
twists being then hooked on to eath other over a cjlindrical pad of lint 
(see Fig. 38. page laT). After the operation, the child wunt on u 
uaual, rery little suppuration ensniiiig. On ilia SOth, the indumtii 
action being considerable, the wires were untwiatwl and withdi 
The apertures healed up speedily, and on tJie I2ih of August, w] 
careful ex a min ation was made, the punctures wore completely healed, 
the parts much consolidated and well closed in, and no impulso or pro- 
trusion whatever was apparent when he crieil. The testis had neorly 
recovered its normal siae, the shrivelled and contrnclwl sau «>uld l>o 
distinguiahed above it, not in the slightest d(^ree oflcclecl by his crying, 
An ovate, perforatci], boxwood truss jiad wna fitted on, and the child 
was taken home into the country by his father, looking fiitt«r, if snytliing, 
than when he came to the liospiial. Since that time I have hoard 
many times from liia father. Tho spring of the truss being rather too 
strong, caused at first some swelling of the testis and scrotum, and some 
excoriution of the upper cicatrix. This having Iwcn altered, the child 
wore the tnias with perfect ease. Not the sraaliesl protrusion has since 
occurred. Sept. SOth. — To-day, the child was brought to town lor in- 
apection. The hernial aperture remains completely occliidod and firmly 
resistant to the cough impulse; the sao van he felt in the ocrottun 
degenamted into a cord-like mass. The testis is of normal siae and 
shape. The truss he is wearing hna a very weak spring, barely suffi- 
cieat to render support. March I3(A, 18C3.— Heard to-day from the father 
(a very inteUigent man) to aay that both the boys remained in the same 
condition in every respect as when they left the hospital. No retiUTi 
whatever had occurred in the younger, and the slight protrusion of the 
older boy was perfectly and easily retained by the truss. 

Cnse 40.— Richard Humphreys, mt. 30, a puddler at Nant-y-gI_o Iron- 
works near Tredegar, Monmouthsliire, sent to me by Mr. Jeffi-ies, thfl 
surgeon to the works, for operation, with a double, obhque, mput^ 
rie On the left side is a la^ scrotal mptux* of the s«e of the 
fi^t with a large lax abdominal opening admitting eas.Iy three finger^ 

while at worK. 
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tion performed, on die left side, ia King's Collie HospituI, by the usual wire 
method, July 12th, 18C2; conjoined tendon not very ei-ident. With 
the exception of (lie loaa of sleep for one or two nights, he suffered very 
litlle after tlie operation. 14[A.~Scrotiira slightly «edemalouH ; teHtifl 
a little enlai^ed; no nausea or tenderne^ on pressure over the belly ; 
no tympanitis, l&th. — Complained of increased puin lost night; feels 
uneasy j bowels not open ; bandage removed ; to have castor-oil. 
ISth. — Bowels Ireely opened; feels quite right again ; eats middle diet. 
A spica bttodage applied firmly over the wire loop to set up more action 
in the posterior wall of the canal. 2(i( A. —Bandage caused more pain; 
discharge moderate and healthy. 22n//. — Has little pain now ; eats, 
drinks, and sleeps well. Aug. Slh. — Wires removed without difficulty 
(twenly-four days after the operation). 26(A. — Progressing very well; 
looks &Lt and well ; wounds filled with red granulations ; discharge almost 
entirely ceased. 27th. — The punctiures have now entirely healed. The 
superficial ring is completely closed by firm adhesions; scrotum 
slightly tucked up ; great induration in the inguinal canal ; no bulging 
or impulse whatever; discharged, wearing a double horse -shoe truss with 
boxwood pad. Promises to let me know 11' any change occurs. This 
case wa« kept longer under treatment and pressure, with the wires 
unremoved, becaiue of the want of certainty that the conjoined tendon 
had been included in the ligature to a sufficient extent. The result of 
the case so far is &vourab1e to the practice in such cases. On (he 29th 
October I received a note frota Mr. Jeffries, of which the following is 
an extract ; — " You will be pleased to know that he has ([uit« recovered 
his health, and has gone to work ; tlie cicatri.x is hardly perceptible, 
and altogether it is as neat a cure as any one would wisli to look at. 
He trusts that you will allow him to have tlie otlier aide operated on 
next spring." 

Ciise 50. — Colonel Slnde, ret. 10, a healthy-looking boy, operated on 
at King's College HospitJil, by the use of rectangular pins, in the usual 
way, August let, 1862, for an oblique inguinal rupture on the left side, 
reaching into tlie iipjier half of tlie scrotum. Observed after carrying 
a pail of water, three weeks before admission. It is probable that, in 
this case, the sac was not interfered with. After the operation the 
boy's health continued as usual. The bowels were opened naturally 
three days after, shortly aftar which he resumed middle diet. On 
August 9th, the pins were removed without difficiUty, very little 
discharge being apparent. A hard line of indui'ation apparent along 
the cauul and track of the pins. On the 27th, the pimc:ture« were 
entirely closed, and on exanunation in the standing posture, ; 
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or impulse whatever couJd be detected on coughing. The Buperficii 
ring vaa quite closed ; testis and cord peribctlj lieallJiy and mobili 
Diachaxged wearing a horse-ahoe truss. Ten daya afterwards, he wj 
again examined after going about his work as usual. No change what- 
ever was perceptible. Since heard of aa remaining well. 

Case 51, — John Day, ret. Jj years, operated on Aug. 28tli, 1862, 
King's College Hospital, for a congenital rupture of the right side, 
very large eize, totally uncontrollable by any tmsa which has fa- 
tried. The prea3iu"e of the truaa he Las worn had produced mucli 
excoriation, and latterly a hirge glandular abscess in the groin. 
Unheal tiiy*Iooking child, with a tiuuid belly. Has suffered much from 
diarrhtea and intestinal irritation from teething, on which account the 
operation has been from time to time postponed, the rnpture meanwhile 
increaaing rapidly in size. Two small rectangular pins were appUed in 
the usual way, the inner one including the thin border of the rectus, 
which, from the groat si^o of the deep opening, formed the inner 
boundary of the neck of the sac. On the evening of the day of opera- 
tion the child had bilious vomiting, and cried a good deal. The 
vomiting continued at intervals during next day, when the acrotmn 
being cedematous, and tlie testis swollen, towards evening the pin^ were 
removed, and a pad and spica bandage applied over the groin. At 
night the vomiting had ceased, and tlie child slept imder the influence 
of n\^x. of tinct. camph. co. Next day tlie scrotum was very much 
swollen, and a alight alough appeared at the lower puncture. A hard 
swelling filled up the whole of the inguinal canal, and a httle pus 
escaped at both punctures. No impulse or dilatation was apparent 
when the child cried. Simple dressing and spica bandage. To have 
wine 2 oz. daily, and strong beef-t«i. Two days after the operation tlio 
boweb were opened naturally and freely. Sept. 5th. — Free discharge 
from the punctures of healthy pus, very hard and large consolidation, 
occupying the canal and scrotum ; testis a little enlarged ; child 
improving rapidly in appearance. 9lh. — A small slough has come 
away from the lower puncture. Scarcely any discharge from punctures, 
which are rapidly closing. Testis diminishing in she ; no impulse or 
protrusion whatever on crying; an enlarged gland in the opposite 
groin ; and the tumid, hard belly showing a tendency to scrofula, the 
child is put on two eggs, and a teaspoooiul of cod-Iivcr oil, three times 
daily. 15f/i. — Looking wonderfully better ; punctures entirely closed. 
The consolidation diminishing in size, but increasing in firmness; testis 
nearly its natural size. Rims about the ward wearing a pad aai,( 
bandage. To have a boxwood, horse-shoe brasa fitted. From this 



It- 

I 



32S 



APPEKDIX OV CASES. 



fi kept in the houBO to watch the progresa of tlio absorption of the 
n the cansl. This diminislied gradually, and at length dis- 
appeared in a hard cicatrix, which closed the siijierficial ring and canal. 
No inipulae or protrusion whatever in coughing or crying micceeded. 
Up to the present date (March ISth, 1803), I have many tiniea seen the 
child or it8 mother; no protrusioTi or impulse whatever haa been seen, and 
the child is in much better health than before the operation. The 
BymptoniB observed after the operation, in lliis ease, are due partly to 
the chloroform, and partly to the bad state of the child's health at the 
time. This was such that it was only the rapid increase of the rupture, 
and imposfiibtli^ of restraining it by a truss, that led me to operate, 
espcciaUy in one so young as one year and a-half. This is the most 
tender age at which I hud hitherto operated. Notwithstanding the 
short time that the pins were retained, the actioQ set up was very 
abundant, and the case was surprising from the rapidity and soundness 
of the cure. 

Case 52, — Oavid Williams, let 34, operated on in King's Coll^ 
Hospital, Sept. 5th, 1862, for a direct scrotal hernia, of the right aide, 
of two years' duration. The operation was done by the use of wire, as 
described at page 109. The conjoined tendon was secured close to the 
border of the rectus muscle. After tlie operation, the patient did not 
lose a single night's rest, though he took no sedative, so little pain hod 
he. Sept. 8th. — Bowels opened freely liy castor-oil. On account of 
the cleaning gomg on in the hospital, the ward is at present much over- 
crowded, and most of the nores in the room have assimied a sloughy 
appearance. In this patient a alough has ibrmed at tlio lower opening. 
The t«Btis is enlarged, and slightly painful on pressure ; the bandage and 
pad removed for the first time. lO/A. — Looks pale and anxious, but 
does not complain of pain anywhere ; no sickness, nausea, tendemeaa, 
or tympunitia whatever; discharge from lower puncture thin, sanloua, 
and fcctid. Haa a cotigh, and states that the sputa are tinged with 
blood. This, it appears, he has occaaionsUy been subject to. Much 
indiuntion aroimd the wires ; slough separating a little ; diadiarge thin, 
copious, and foul at tlie lower, but purulent and healthy at the upper 
puncture. Considerable swelling of testis, but little pain on pressure. 
Discontinue bandage, and apply poultice to groin and scrotum ; pint of 
stout daily ; (juinine, sulphuric acid, and chloric rcther mixture, 
17th. — Several pieces of slough removed since last report. 22nti. — The 
whole of the remaining slough removed to-day, appearing to include a 
portion of the spermatic cord. Discharge from upper woimd ceased. 
2C(A. — On examination to-day, the testis is foimd to have diminished 
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considerably In size, but still gives its peculiar sensation to the patient 
on pressure. Oct. 6/A. — Upper wound entirely Lealed; tniaa with 
ovate pad applied. 9th, — In consequence of irritation of tbe cicatrix and 
considerable swelling in the scrotum, the truss haa been discontinued for 
the present. A hard, painful ewelling is apparent in the site of the testicle. 
loth. — An absCBBs which had formed in the scrotum hoabiu^t; the 
swelling has entirely subsided after the escape of some matter. The 
suppuration has evidently taken place in the interior of the tcaticle, tha 
size of which is now felt to be greatly diminished, and its normal seusa- 
lion gone; tlie upper punetiu* is firmly cicatrized. Truss reapplied ; to 
get tip andmoveabout the ward. lllh. — Discharged to-day with a very 
small wound still remaining in the scrotum ; no impulse wliatever at 
the abdominal rings. 31a(. — Came to show liimself to-day. A slight 
bulge in the upper part of the inguinal canal is the only evidence of a 
rupture having existed. No impulse at the external ring whatever on 
coughing. Testicle quite atrophied. Will let me know if any return 
of protrusion occhtb. 

Case 53. — Hobert Stephens, Kt. 2J years, operated on at King's 
Collie Hoqjital, Sept. 20th, 18C3, for a direct scrotal rupture on the 
right aide, of the siste of a hen's egg. The deep hernial opening is 
placed close to the border of the rectus muscle, close above llie pubis ; 
observed first a few days after birth ; a bubonocele also observable on 
the left side. Operated on by the use of three pins, two placed lon- 
^tudinally, and one across, close to the pubis, and behind the other two. 
Not a symptom occurred after the operation. His appetite and bowels 
were regular ; sat up and played on the bed the day idter the operation. 
Pins removed on the eleventh day, not having been meddled with 
before. Much thickening in tlie canal ; no suppuration whatever. 
Oct. Sth. — Discharged with the punctures healed, wearing an ovata 
truss pad. No impulse whatei-er when the child cries ; much consoli- 
dation in the canal. Seen again a month after ; the consohdatiou had 
then disappeared. No impulse or protrusion apparent on crying. 

Caaehi. — Charles E.B- , (ot, 21, operated on for an oblique scrotal 

rupture of some years' standing, which no truss had been found to re- 
tain, on account of the size of tlie deep opening and the great obliquity 
of the pelvis. Operation done by wire in the usual niamier, Oct. 7th, 
lB(i2. No symptoms of importance after the operation. Bowel/ 
opened by castor-oil five days after. Some swelling of the testis j 
discharge thick and scanty ; bandage retained untouched for four days ; 
wires removed sixteen days after; much induration. 3lst. — Both 
openings nearly closed. Nov. 1st. — Removed from liis 1 
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Lewiahsiu, weariDg a truas over tlie dresaiDgE; a sligbt return of tfaa^ 
Bwellingoi'the testis afterwards. 1 9lh. — Called to-day ftftar staying awhile 
in the conntry ; a hard mass rem&ioB in the site of the scrotal sac ; testis 
BtiU rather enlarged. Dec. 2nd. — Came again to see me, having suffered 
from a bad cough and rheumatism; tliiekeujng about the cord nearly 
all gone ; testis nearly of its normal size ; no impulse whatever on 
coughing. Jnn. litk, 1863. — Called to-day. The parts have resumed 
a normal condition, all swelling and hajdnesa having disappeared- No 
iuipulae or bulging whatever ; oa the opposite side there ia more im- 
preasion made by a cough than on the side operated on. Recommended J 
to wear a double tnisa for some time. March ilh. — Remains well. 

Case 55. — Thomas H. Hewson, tet. 9, operated on by the use of pin 
for a right, oblique, scrota! niptnre of the aiKe of a pigeon's egg, I 
King's College Hospital ; llio result of a fall a fortnight 1 
Operation done Oct. 12th. No fymptoms whatever followed, 1 
patient eating and sleeping as usual. 22nd. — A slight disclkai^e ; 
a little enlarged. 25(/i. — Pins removed without pain; a thick e 
lymph fills up the canal. Nov. 3rd. — Ring-truss pad apphed ; mOTI 
about the ward. 5th. — Discharged, both punctures healed. No ii 
whatever on coughing ; no bulge at the site of the deep ring ; superfioil 
ring quite closed. March Itli. — Seen to-day ; parts unaltered. 

Case hG. — William Finer, let. 48, labourer, from Hounslow, o 
on by the usual wire method, at King's College Hospital, Oct. ISA 
181)2, for a right, oblique, scrotal rupture, of the size of a largo ora 
for which no truss had been available ; no symptoms whatever after fl 
operation ; wires removed sixteen days after ; much consolidatioafl 
wounds healed Nov. 13th; discharged on the 17lh, with the saperfioid 
ring closed, and no aweUing or tenderness of the test 
Jan. 2iid, 1863, — Came to-day to show himself, having been I 
labouring work in the interval. With a view of rendering the ] 
more comfortable he has fised some tow and folds of linen on the trun^'' 
pad, which has displaced the pressure, leaving tlio canal entirely un- 
supported ; the result lias been a partial return of the protrusion liehind 
the adhesions at the superficial ring. TIte trusa-pad altered to bring 
its pressure more fairly upon the canal. 

Cate 57. — Joseph J. Adams, tet. 19, a thin, sickly lad, subject to 
epileptic fitfi, operated on in King's Collie Hospital for a right, oblique, 
scrotal rupture, of some years' standing, with very wide open rings. 
Operation done by wire, Nov. 1st, 18G2; no symptoms followed the 
operation. A week aft«r had an attack of scarlatina, with sore throat, 
and the usiml eruption. The wounds suppurated freely, but did not 
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Beem much affected by the disease. Wires removed on the 17th. On 
Dec. 3rd, the lower wound was entirely healed, and the upper cue 
nearly so; fitted with a horse-shoe truas-pad, aud discharged. On the 
14th, shown in the tlieatre ; cough impulse firmly arrested at the deep 
On Jan. 26th, ugain examined (and also ou March IGth), 
having had several eevere epileptic fita ia tlie interval, in one of which 
ho cut hia face very severely. The inguinal canal and rings quite un- 
changed ; a firm hard cicatrix ia their site ; no impulse or bulging. 
The tniaa fitting rather loosely, was properly adjusted. 

Cate 58. — John Weller, tet. 42, a labourer, a stout, healthy-looking 
man, sent to me by Mr. llart, of Welbeck-Btreot, witli a double rapture. 
Both mpturaa were oblique, and enormously large; that on the right 
side was nearly the eize of a child's head, and of ten years' standing ; 
that on the left some wliat smaller, and of two years" growth, but gave him 
much pain and uneusineoa. No truss wliatever would keep up either 
rupture, and being thereby almost totally incapacited, he was urgent 
that an operation should be done on the side that gave him most pain. 
Operation done by cross wires (Fig. 38, pagu 123) on Nov. 9th, 18C2 ; 
wires fastened over a boxwood pad. Bandage removed on the 13th ; 
pod removed on the I5th ; no pain, sickness, or tympanitis. Appetite 
tminterrupted since the operation ; was eating heartily the day after the 
operation ; the tongue barely whitened. 24(A. — More dischoi^e of a 
healthy character ; no pain whatever. A very large mass of consolida- 
tion fills up the hernial rings, and extends into the sac in the Bcrotimi ; 
some swelling of testis and cord ; takes middle diet and a pint of stout 
daily. Dec. 3rd. — Swelling of testis and cord entirely dieappeared. 
7(A. — Wires withdrawn without difficulty; very little disdiarge; n 
large amoimt of consohdation all over the groin. lOtli. — Up and about 
the ward to-day. 17(/i. — Discharged with a double trusa with ring 
pads, a large one on the right mde, and a smaller on the side operated 
on. This is eflcctivB in retaining also the side not operated on ; 
wounds healed. Jan.^Gth, 18G3. — Showed himself to-diiy j the tniM 
has shifted, and Jails to keep up the largo niptuje when at work ; there 
is also some bulging of the side operated on, but he docs not fee) any of 
the pain complained of before the operation. Truss to be rewyusled to 
the parts, and constantly worn. 

Case 59.— Captain G . let. 42, operated on Nov. Hlli, 18G2, for 

an oblique inguinal hernia of the left side, of some years' gtwiding. It 
is of conaderable size, scrotal, and incapacitates him fur active duty. 
The ordinary wire method employed. Had no jwin aftrr the opfirntion, 
and slept at night without sedative; jiulse and tongue lujiifluciMl, 
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nth. — Some cedema of the scrotimi, and enlargement of the teMia, but 
no ptUD or tendemcBa ; nodiacharge; btuduge removed. 13th. — Bowela 
opened by castor-oil ; no pain ; nppetita better ; compLuus of a littte 
bilious headacbe. 24^/1. — More diacharge; conaolidation verj evident 
ia the canal, and in the fundus of the sac. I>fC. 2>id, — Going 
without an unpleasant symptom ; pressure applied by a bandogt 
the wire loop. 6th. — Haa continued the pressure up to tlie pi 
time, with the effect of a little increafling the size of the testis, 
withdrawn with ease; granulations opjiarent «t the punctures ; i 
lidation ia the canal very evident. IWh. — Walked about his 
with a pad and spica bandage, lil/i. — Truss applied. 20th.- 
to-day for the country. The external ring closed; some consolit 
Btill remaining in the canal, and a aUght bulge, on coughing, 
of the deep ring. Will lot me know of any cluingc. 

Case 60.— F. 11 , ict. 40, operated on Dec. 22nd, 1862. for 

right, oblique rupture of ten months' standing, of the size of n small 
orange. At tho bottom of the sac could be felt a roundish, hard muiM, 
apjiarently a portion of consohduted omentum adiierent to the fundus. 
No truaa could be worn on account of tlie pain felt in tliis part, and all 
other apparatus ineffective in keeping up tho rupture. Opemted on by 
the wire method, care being taken to force up into t!ie deep opening of 
the cniial the adherent omentum, and to apply the wires outside the 
sac. Although the patient had been previously in delicate health from 
dyspeptic Bj-mptoms no bad Hymptoms whatever followed the operation. 
The tongue remained clean, and the pulse unaffected, except an occasional 
intermission for a day or two, the result, apparently, of the chloroform. 
On Jan. 14th, 1803, the wirea were remove<l without dilBcultj, and 
water- dressing apphed. On tlw 2Gth he left London on pressing 
business with the wounds nearly healed, and wearing Bourjenud's 
apparatus. March 1st. — Have heard from thia patient to say that ilie 
porta are firmly closed, with no tumour or cough impulse, and that he 
is wearing lever-spring horse-shoe truss pad. 

Since the foregoing cases, I have operated on four cases in King's 
College Ho^ital — two boys and one girl, by tlie method with pins; and 
on a very large case of double scrotal hernia, in a man beyond tlio middle 
age, at his own urgent reijueat, by the crossed wire operation. Three of 
the cases have been discharged cured ; one, the girl, 
hospital. No constitutional symptoi 
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